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FOREWORD 


The  use  of  iinmunof lucres cence,  or  fluorescent  antibody,  was  initiated 
by  Dr.  Albert  H.  Coons  and  his  co-vcrkers  in  1942.  Dr.  Coons  has  modestly 
'  stated  that  making  antibodies  fluorescent  was  "simply  another  variation 

of  their  use  as  reagents  for  the  identification  of  specific  antigen.  ..." 
Hcvcvcr,  this  "variation"  has  proved  to  be  one  of  Immense  significance 
g  to  modem  immunology.  Its  Importance  lies  in  the  wedding  of  the  two 

broad  areas  of  investigation,  morphology  and  iinmnology,  thus  allowing 
the  detection  of  immunologic  reactions  at  the  cellular  level. 

Tl^e  volume  of  literature  related  to  immtinofluorescence  or  fluorescent 
antibody  and  covering  use  of  this  technique  has  expanded  explosively 
over  the  relatively  few  years  since  its  inception.  This  expanding 
literature  volume  bears  witness  to  the  basic  value  of  the  technique. 

Through  1954,  only  about  40  articles  had  been  published.  In  the  next 
two  years,  58  were  added.  During  1957  and  1958  there  were  83  and  96, 
respectively.  By  1961  the  annual  figure  had  reached  more  than  260 
articles.  For  this  supplementary  second  edition,  the  figures  for  1963, 

1964,  and  1965  are  551,  764,  and  678,  respectively.  These  totals  are 
testimony  to  Dr.  Coons'  genius. 

Although  it  would  be  virtually  :.mpoasible  to  cite  every  article 
that  refers  to  the  use  of  immunofluorescence,  an  attempt  has  been  made 
to  approach  that  limit.  To  that  end,  more  than  445  journals  were  searched. 

In  addition,  six  abstracting  journals  and  the  computer  system  of  the 
National  Library  of  Medicine,  MEDLARS,  were  employed.  Fifteen  languages 
are  represented.  Translations  were  provided  by  colleagues  of  the  compiler, 
government  translating  services,  abstractors,  and  the  compiler.  The 
earliest  entry  in  the  original  edition  was  1905.  In  the  present  edition, 
entries  covering  the  years  1963,  1964,  and  1965  are  the  primary  ones 
Included,  but  there  are  also  a  few  eaiL Her  entries  not  listed  in  the 
first  edition.  Further  entries  for  1966  and  1967  are  now  being  compiled; 
these  will  be  incorporated  into  further  revisions  of  this  bibliography. 

The  bibliography  is  Intended  Co  aid  Investigators  in  following  the 
expanding  mass  of  literature  on  the  technique  and  to  improve  their 
skill  in  its  use.  This  entire  second  edition.  Miscellaneous  Publication 
•  20,  has  the  same  overall  title,  "Immunofluorescence,  an  Annotated  Bibliography," 

as  the  first  edition  (Miscellaneous  Publication  3).  The  present  miitlon 
also  has  l'..?  same  six-volume  structure:  Volume  I,  "Bacterial  Studies"; 

Volume  II,  "Viral  Studies":  Volume  III,  "Studies  of  Fungi,  Metasoa, 

'  Protozoa,  and  Rickettsiae";  Volume  IV,  "Studies  of  AnlMl  Physiology"; 

Volume  V,  "Diagnostic  Applications  and  Review  Articles”;  and  VoIusm 
VI,  "Technical  Procedures."  Each  of  Che  voltsaes  is  subdivided  into 
subject  categories  Chat  should,  hopefully,  aid  the  reader  in  finding 
pertinent  information  in  his  field  of  interest  without  his  spending 
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undue  time  in  scanning  superfluous  citations.  Articles  within  subject 
categories  are  arranged  alphabetically  by  senior  author.  A  seventh  volusie, 

"Author  and  Subject  Indexes,"  has  been  added  to  further  aid  the  investigator 
In  his  search  for  articles  relevant  to  his  Interest  area. 

Abstracts  for  citations  In  this  edition  have  been  prepared  or  modified  • 

In  keeping  with  the  central  theme,  the  application  of  immunofluorescence 
to  various  probletus.  If  the  primary  emphasis  in  the  original  article 
was  iBBunofluorescence  and  the  author's  summary  reflected  this,  the  summary 
was  generally  left  unchanged,  except  for  minor  changes  and  abbreviations  * 

simply  to  save  space.  In  other  instances.  It  was  necessary  to  write  a 
new  abstract  in  order  to  indicate  the  proper  place  of  inmuhofluorescent 
technique  in  the  study.  At  the  same  time,  the  main  point  of  such  articles 
was  maintained  In  abbreviated  form  in  the  abstract.  Hopefully,  this  approach 
will  be  successful  in  bringing  the  application  of  immunofluorescence  to 
the  attention  of  the  reader,  while  preserving  each  author's  ideas  at  the 
SSM  time.  It  is  further  hoped  that  this  bibliography  will  aid  Investigators 
in  avoiding  duplication  of  effort  and  thus  contribute  to  even  greater 
and  more  imaginative  applications  of  Immunofluorescence. 

Accession  numbers  have  been  assigned  consecutively  to  citations  throughout 
all  six  volumes  of  this  edition.  The  plan  for  further  future  volumes 
allows  this  simple  systsm.  Entries  applicable  to  more  than  one  subject 
category  appear  more  than  once,  and  these  will  have  an  accession  number 
for  each  placasMBCt  in  each  volume. 

A  complete  author  index  Is  Included  In  each  volume;  the  author's  name 
is  listed  with  the  accession  numbers  oi  the  entries  with  which  he  Is  associated. 

The  asterisk  designates  those  for  which  he  Is  senior  author. 

To  avoid  excess  duplication  and  unwieldy  size,  the  second  parts  of 
VoluBMS  V  and  VI  contain  only  basic  citations  for  articles  printed  In 
the  other  four  volumes.  However,  titles  of  articles  are  Included  to  assist 
the  reader  in  ,::electlon  of  those  citatiens  of  possible  Interest.  As  In 
the  other  volumes,  the  references  are  placed  in  subject  categories  and 
arc  arranged  alphabetically  by  senior  author  within  categories.  The  authors, 
the  year  of  publication,  and  the  volume  and  accession  mnaber  are  shown 
to  Indicate  where  the  completf  entry  can  be  found. 

For  brevity,  certain  abbreviations  in  common  usage  In  this  field  have  , 

been  used  rather  chan  the  more  ponderous  forms.  For  unalstakable  Identification, 
they  arc  listed  below. 

BSA  bovine  serum  albmin  V 

DANS  a.  l-dlmcthylaminonaphthalene~5*sulfonlc  acid 

b.  5-dlaechylamlno- 1-naphthalene  sulfonic  acid 
or  chloride  form. 
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FA 

PIC 

HTC 

FTA 

FTA  obfl 

FTA-200 

PAP 

PAS 

PBS 

RB  200 


TPPA 

TPI 


fluorescent  antibody 

fluorescein  Isocyanate 

fluorescein  isothiocyanate 

fluorescent  treponemal  antibody 

fluorescent  treponemal  antibody  absorbed 

a  modification  of  the  above  baaed  on  serum  dilution 

primary  atypical  pneumonia 

para-a^nosallcyllc  acid 

phosphate-buffered  saline 

a.  llssamlne  rhodamlne  RB  200 

b.  llssamlne  rhodamlne  B  200 

c.  llssamlne  rhodamlne  B 

d.  sulphorhodamlne  B 

e.  acid  rhodamlne  B 

Treponema  pallidum  fluorescent  antibody 
Treponema  pallidum  Immobilisation 


Generally,  the  citations  follow  the  format  prescribed  by  the  second 
edition  of  Stylf.  Manual  for  Biological  Joumala .  American  Institute 
of  Biological  Sciences,  2000  P  Street,  M.W.,  Washington,  b.C.,  20036. 
Abbreviations  follow  "American  Standard  for  Periodical  Title  Abbreviations," 
Z39. 5-1963,  American  Standards  Association  Incorporated,  New  York. 


The  compiler  began  ':o  collect  this  Imaunofluorescence  lltSTature 
in  1957  while  he  was  stationed  at  U.S.  Mavy  Pi.eventlve  Medicine  Unit 
No.  2,  Norfolk,  Virginia.  The  literature  collection  became  more  intense 
and  organised  after  1959  when  he  was  ^ra:iaferred  to  Fort  Datrlck,  Frederick, 
Maryland.  Fallowing  his  further  transfer  to  the  Microbiology  Department 
of  the  Naval  Medical  Research  Institute,  Betheada,  Maryland,  In  1963, 
he  continued  this  work  with  the  encouragement  and  support  of  both  of 
these  latter  Inatallatlons .  Work  on  the  second  edition  began  in  1964, 
and  It  has  continued  through  support  from  both  the  U.S.  Army  and  tha 
Bureau  of  Medicine  and  Surgery  of  the  U.S.  Navy.  This  volume  was  completed 
while  the  compiler  was  assigned  to  U.S.  Navy  Nadical  Research  Unit 
No.  3,  FPO,  New  York,  09527,  tdiere  he  is  currently  serving  as  head  of 
the  Bacteriology  Oepartnent. 


The  information  in  these  volumtes  was  originally  recorded  on  coded 
marginal  punch  cards.  With  the  compiletlon  of  this  publicetion,  the 
citetiona  sni  annotations  have  been  transcribed  on  punched  tepe  for 
conversion  to  autoetatic  data  procasalng  and  for  use  in  updating  later 
editions.  Each  entry  is  coded  for  recell  by  authors,  date,  title, 
and  source  publication  to  allow  compilation  of  more  aclactlve  listings. 


Readara  are  invited  to  report  errors  or  suggest  added  entries  to 
the  compiler  or  to  Editorial  Branch,  Technical  Information  Division, 

Fort  Detrick,  Frederick,  Maryland,  21701,  for  ImprovesMnt  of  the  subsequent 
editions.  Reeder  aaslatence  in  this  area  will  be  deeply  appreciated. 
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ALSTRACT 


This  volumt  is  one  of  a  series  of  six  in  the  secono  edition  of  an  annotated 
bibliography  on  various  aspects  of  lumunof luorescence  end  its  uae.  The  firet 
six-volume  edition  was  published  in  1965  and  included  citations  for  the  period 
1905  through  1962.  present  edition  covers  the  period  1963  through  1965; 

Volume  VI  is  divided  into  two  major  seccione.  The  firet  section  contains  292 
annotated  citations  to  general  procedures  in  the  use  of  imnunof luorescence, 
arranged  by  subject  areas.  The  second  section  c'’"talns  360  cross-referencr  to 
citations  in  the  other  volvanee  that  describe  specific  appllcatione  of  this 
technique;  these  are  arranged  to  correspond  with  Che  subject  arc..s  of  the 
other  volumes.  A  complete  author  index  for  these  652  citations  is  included. 


< 
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I.  CESaiAL  WtOCEDURES 


A.  ANTISERUM  PRODUCTION 

7436 

Andersen,  F.L.;  Lovder,  L.J.;  Henaiond,  OJC.;  Carter,  P.B.  1965. 

Antibody  production  in  experimental  Eiaerla  bovla  infections  in  calves. 

Exp.  Parasitol.  16:23>35. 

Tvo  experiments  were  conducted  to  investigate  the  possible  presence 
of  humoral  antibodies  In  calves  experimentally  Infected  with  Elmeria 
bovls .  Ten  calves  received  25,000  oocysts  and  1  million  oocysts  26 
or  27  days  later;  eight  calves  were  Inoculated  once  with  1  million 
oocysts.  Blood  sasiples  were  taken  periodically  and  the  sera  collected 
were  tasted  against  first-generation  Mrosoites  by  indirect  FA  and  the 
slide  agglutination  test,  and  against  an  oocyst  extract  by  the  precipitin 
ring  test.  In  vitro  observations  were  also  made  on  the  effect  of  Inamne 
serum  upon  the  first-generation  oteroeoites.  Fluorescence  of  the  merozoltes 
was  first  observed  In  serum  collected  10  to  22  days  after  Inoculation. 

The  calves  that  received  only  one  large  inoculum  attained,  on  the  average, 
higher  titers  in  less  time  than  did  the  calves  Inoculated  twice. 
Agglutinating  antibody  was  first  detected  7  to  17  days  after  inoculation; 
however,  In  this  case  calves  that  received  a  second  Inoculum  developed 
higher  titers  than  did  those  Inoculated  once.  The  results  of  the  precipitin 
ring  tests  paralleled  closely  those  of  the  slide  agglutination  tests. 

7437 

Cebra,  J.J.;  Goldstein,  G.  1965.  Chromatographic  purification  of 
tetramethylrhodamlne-l»ioe  globulin  conjugates  and  their  use  In  the 
cellular  localization  of  rabbit  gamma  globulin  polypeptide  chains. 

J.  Immunol.  95:230-245. 

Rabbit  spleen  imprints  were  double-stained  with  pairs  of  fluorescein 
and  tetramethylrhodamlne  conjugates  derived  from  the  following  goat 
reagent  globulins:  antl-Fra|pment  III,  aoti-gamma-giobulin  he4.vy  chain, 
antl-llght  chain,  and  anti-Fragment  I.  Bright  specific  staining  could 
be  obtalntid  with  the  aubfractlooatad  conjugates  at  concentrations  as 
low  as  32  to  43  ug  of  antibody  per  ml  of  conjugate.'  A  series  of  simple 
Kodak  Wratten  filters,  R2,  23A,  and  45A,  were  used  to  differentiate 
between  singly  and  doubly  stained  fluorescent  cells  Staining  with 
anti-light  chain  and  antl-III,  conjugated  with  contras tire  fluorochrosws, 
resulted  in  dotd>lc  labeling  of  63  to  78  per  cent  of  all  fl'iorcscent 
cells.  A  distinct  minority  of  the  fluorescent  cells,  21  to  34  per  cent 
of  the  population,  stained  only  witV.  thv  ar.rl-llght  chaiu  reagent. 
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A  similar  class  of  cells,  comprising  14  to  26  per  cent  of  all  fluorescent 
cells,  stained  only  with  the  antl-I  reagent  when  It  was  used  as  a  counter¬ 
stain  with  antl-lll  reagent.  Antl-llght  chain  reagents  detected  more 
Immunoglobulln-contalnlng  cells  than  did  antl-I  reagents.  Double  staining 
with  antl-I  and  antl-llght  chain  yielded  63  to  85  per  cent  doubly  stained 
cells,  15  to  32  per  cent  of  cells  stained  with  the  antl-llght  chain  alone, 
and  0  to  10  per  cent  of  cells  stained  with  antl-I  »'*one. 

7438 

Georgala,  D.L.;  Boothroyd,  M.  1965.  Preparation  of  fluorescent  polyvalent 
Salmonella  antisera.  Nature  205 {521-522. 

The  conjugated  polyvalent  antisera  described  here  are  being  assessed  In 
routine  Immunofluorescence  Salmonella  tests  on  raw  meat.  Experience  so 
far  confirms  that  the  direct  technique  may  have  worthwhile  advantages 
over  the  Indirect  technique  used  In  our  earlier  Investigations.  If  necessary, 
a  series  of  such  conjugated  pol3rvalent  antisera  could  be  prepared,  using 
Group  0  antigens  from  all  existing  Salmonella  groups. 

7439 

Goldin,  R.B.;  Krasnlk,  F.I.  1963.  Specific  staining  of  ornithosis  virus 
by  fluorescein-labeled  incomplete  antibodies.  Acta  Virol.  7s 561. 

Sera  from  pigeons  recovered  from  ornithosis  served  as  source  of  antibodies. 

The  presence  In  these  sera  of  complete  and  Incomplete  antibodies  was 
estimated  by  the  direct  and  Indirect  modifications  of  the  complement  fixation 
reaction.  The  conjugates  were  all  equally  sufficiently  specific,  clearly 
stained  homologous  viral  bodies,  and  Induced  no  fluorescence  of  antlgenically 
distinct  microorganisms.  Conjugates  prepared  from  incomplete  antibodies' 
stained  homologous  antigens  more  rapidly,  in  higher  dilution,  and  stained 
more  particles  than  conjugates  prepared  from  complete  antibodies. 

7440 

Kaplan,  W.;  Clifford,  M.K.  1964,  Production  of  fluorescent  antibody 
reagents  specific  for  the  tissue  form  of  Coccidloldea  inmitls.  Amer,  Rev. 
Reap.  01s.  89:651-658. 

Five  different  lots  of  rabbit  Coccidloldea  iamltls  antlglobullns  were  tagged 
with  fluorescein  Isothlocyanate.  These  reagents  brightly  stained  endospores 
and  contents  of  spherules  formed  In  vivo.  The  labeled  antibodies  also 
cross-reacted  with  Hlstoplasma  capsulatum.  Blastomyces  dermatltldls. 
and  other  heterologous  fungi.  Absorption  of  these  conjugates  with  yeast 
cells  of  H.  cspsulatisn  eliminated  all  nonspecific  activity.  Two  of  the 
absorbed  reagents  reacted  strongly  with  the  tissue  forms  of  C.  Inmitls. 
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These  conjugates  had  been  prepared  from  globulins  produced  by  rabbits 
Infected  with  the  fungus  and  by  rabbits  lasninlsed  with  killed  arthrospores . 
By  dilution,  the  former  conjugate  was  also  rendered  specific  for  tissue 
forms  of  _C.  lamltls.  The  specific  conjugates  were  successfully  used 
to  detect  C.  lamltls  In  clinical  materials  from  confirmed  cases  of 
coccidioidomycosis . 

7441 

Karakawa,  W.W. ;  Sedgwick,  A.K. ;  Borman,  E.K.  1964.  Typing  of  Haemophilus 
influenzae  with  fluorescent  antibody  rrsgent.  Health  Lab.  Scl,  1:1] 4-118. 

Immunization  of  rabbits  over  a  4-wee}  period  with  vaccine  harvested 
from  6-hour  cultures  on  Levinthal  agar  of  Haemophilus  Influenzae 
Type  B  yields  antlsertan  of  high  type  specificity.  Antibodies  to  somatic 
antigens  common  to  all  types  are  present  in  minimal  concentration 
as  compared  with  homologous- type,  antlcapsular  antibodies.  This  antiserum 
yields  fluorescein-labeled  conjugates  that  stain  smooth  Type  B  strains 
In  high  titer  and  are  rendered  completely  type-specific  by  minimal 
adsorption  with  heterologous- type  cells  from  smooth  cultures  or  by 
use  of  a  blocking  anti-rough  serum  In  a  two-step  inhibition  technique. 

Rapid  Identification  of  H.  influenzae  In  clinical  material,  particularly 
the  demonstration  of  Type  B  in  spinal  fluid.  Is  readily  and  surely 
achieved  by  use  of  carefully  prepared  and  standardized  FA  reagents. 

Other  available  serological  techniques  are  more  susceptible  to  uncontrol¬ 
lable  errors  arising  from  less  than  optimal  antigen-antibody  ratios, 
a  factor  not  operative  In  the  direct  FA  method. 

7442 

Klshko,  Ya.H.  1965.  Use  of  isothlocyanate- labelled  fluorescein  anti- 
complementary  serum  for  the  Goldwasscr-Shepard  test.  Mikroblol.  Zh. 

Akad.  Natik  Ukr.  RSR  27:5:67-70.  In  Russian. 

An  antlcomplementary  conjugate,  labeled  by  FITC,  was  obtained  by  immunizing 
rabbits  with  guinea  pig  serum.  Following  globulin  extraction.  It  was 
labeled  in  a  proportion  of  25  mg  of  preparation  per  100  mg  of  2,5  to 
3.0  per  cent  protein.  BA-47- 108567. 
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7443 

L«e,  C.L.;  Davldsohn,  I.;  Takahashl,  T,  1965,  Prolonged  Innunlsatlont 
II.  Effect  on  complement-fixing,  Incomplete,  and  combining  antibodies 
In  rabbit  anti-mouse  erythrocyte  serum.  J.  Immunol.  94t423-429. 

Rabbit  anti-mouse  erythrocyte  sera  from  each  of  seven  courses  of  Immunisation 
were  studied  with  nine  immunologic  techniques,  namely,  agglutinin  titrations 
with  antiglobulin  serum,  in  serum-albumin  medium,  with  papain-treated 
cells,  and  in  saline  medium;  hemolysin  and  complement-fixation  titrations; 
determination  of  combining  ability  with  fluorescein  and  lodlne-125- labeled 
sera;  and  production  of  anemia  in  mice.  Formallnlxed  erythrocytes  can 
be  used  sucressfully  to  study  certain  immunologic  reactions.  In  vitro 
reactions,  except  for  complement  fixation  and  coating  with  fluorescent 
antibodies,  did  come  near  their  peak  levels  in  two-course  sera;  after 
four  or  more  courses,  titers  of  all  in  vitro  reactions  were  essentially 
parallel  to  the  base  line.  Whether  these  tests  are  demonstrating  different 
reactions  of  the  same  antibody  or  reactions  of  different  antibodies  requires 
further  investigation.  On  the  other  hand,  the  anemia-producing  ability 
showed  marked  decrease  in  sera  collected  after  more  th^  three  courses 
of  immunisation.  No  in  vitro  reaction  has  yet  been  found  to  serve  as 
a  reliable  indicator  of  the  in  vivo  potency  of  a  rabbit  anti-mouse  erythro¬ 
cyte  serum. 

7444 


L^n.ctce,  E.H.;  Woodic,  J.D.;  Nakamura,  K.;  Magoffin,  R.L.  1965. 
rhe  diagncsis  of  rabies  by  fluorescent  antibody  method  employing  immune 
heaster  ssrum.  Health  Lab.  Sci.  2:24-34. 

Antirables  Imanine  sera  were  prepared  by  the  inoculation  of  hamsters  with 
three  or  four  serial  doses  of  b eta-prop lolac tone  -  inactivated  suspension 
of  CVS  strain  of  fixed  rabies  virus  in  Arlecel-mlneral  oil  adjuvant 
followed  by  two  doses  of  live  virus  suspension.  Fluorescein-conjugated 
tmsnine  globulins  prepared  from  these  hamster  sera  were  conslsteni-ly  superior 
in  staining  quality  to  the  immune  horse  serxim  conjugates  previously  employed 
in  fluorescent  antibody  tests  for  rabies.  An  evaluation  of  the  FA  test, 
SBploying  hamster  Immuiue  serum  conjugates.  Included  examination  of  approximately 
4,2C0  specimens.  About  three-fourths  of  the  specimens  %rere  shipped  in 
glycer ire-saline  preservative;  Che  remainder  were  fresh  or  frozen. 

An  array  of  species  was  represented,  with  dogs,  cats,  skunks,  and  bats 
being  the  most  frequent.  From  the  combined  results  of  FA  testa,  examinations 
for  Negri  bodies,  and  the  inoculation  of  mice,  363  of  Che  approximtely 
4,200  speclmams  were  positive  for  rabies;  99.4  per  cut  were  detected 
by  Che  FA  test,  98.3  per  cent  by  inoculation  of  mice,  end  65.8  per  cent 
by  Che  presence  of  Negri  bodies.  When  fluorescein-globulin  conjugates 
of  good  staining  quality  arc  employed,  FA  le  es  sensitive  es  mouse  inoculation. 
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74A5 

Marshall,  J.D.,  Jr.  1964.  The  use  of  ifiununofluoraacence  for  the 
Identification  of  members  of  the  genua  Pasteurella  in  chemically 
fixed  tissues.  Dies.  Abstr.  24:4921. 

FA,  cultural,  and  histologic  methods  were  uaed  to  determine  the  effectiveness 
of  FA  for  diagnosis  of  pasteurellosls.  Specimens  were  obtained  from 
animals  infected  with  Pasteurella  gallinarum.  P.  haemolvtica.  multocida. 

P_.  novicids.  £.  nestis.  JP.  pseudotuberculosis .  and  P^.  tularensis. 

FA  provided  rapid,  reliable  identification  of  all  species  in  pure  or 
mixed  cultures  or  from  untreated  clinical  material.  P.  nestis  and 
£.  nseudotuberculosis  cross-reacted  serologically.  Fraction  I  antiserum 
from  JP.  nestis  was  specific.  Ethanol  (95  or  70  per  cent),  methanol, 
chloroform,  or  10  per  cent  formalin  were  satisfactory  fixatives  for 
all  species  except  nestis  and  pseudotuberculosis .  Methanol  was 
the  only  satisfactory  fixative  for  these.  Histopathologic  studies 
using  FA  are  described. 

7446 

Matuhasl,  T.  1962.  Fluorescent  blood  cells  and  snti-f luoresceln  anti¬ 
bodies.  Proc.  Congr.  Int.  Soc.  Blood  Transfua.  9:578-581. 

Blood  cells  can  be  directly  conjugated  with  FITC.  Anti-fluorescein 
antibodies  are  produced  in  rabbits  by  injection  of  fluorescent  blood 
cells  or  serum  globulin  conjugated  with  FITC.  The  fluorescent  blood 
cells  can  be  so  clearly  distinguished  from  normal  blood  cells  that 
they  are  detected  in  normal  blood  cells  for  a  long  time  even  after 
they  are  reinjected  into  the  blood  stream  and  that  t^e  life  span  of 
the  fluorescent  blood  cells  can  be  easily  measured.  The  life  span 
of  the  fluoresennt  red  blood  cells  was  about  35  days  in  normal  rabbits, 
but  It  was  much  reduced  in  rabbits  having  anti-fluorescein  antibodies, 

7447 

Moody,  M.D.;  Jones,  W.L.  1963,  Identification  of  Cormebactcrium 
diphtherias  with  fluorescent  antibacterial  reagents.  J,  Bacteriol 
86:285-293. 

Conditions  are  described  in  which  fluorescent  antibody  reagents  can 
be  prepared  and  used  to  identify  Corynebacterium  diphtherias  In  pure 
and  mixed  cultures  and  in  clinical  materials.  The  use  of  0  and  OK 
antigens  for  immunization  of  rabbits  to  prepare  the  antibody  was  compared. 

The  most  satisfactory  reagents  were  those  made  from  serum  of  rabbits 
injected  with  live  OK  suspensions  of  C.  diphtheriae .  Such  fluorescent 
reagents  were  used  successfully  in  direct  and  indirect  fluorescent 
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antibody  tests  to  identify  both  toxlnogenlc  and  atoxlnogenlc  £.  diphtherias 
but  not  to  differentiate  the  two  kinds  of  organisms. 

7448 

O'Berry,  P,>A.  1964.  A  comperleon  of  three  methods  of  serum  fractionation 

in  the  preparation  of  Vibrio  fetus  fluorescent  antibody  conjugates.  Aaer.  J. 
Vet.  Baa.  25tl669>1672. 

Lapina  and  bovine  hyperimmune  sera  were  prepared  by  parenteral  injection 
of  two  venereal  strains  of  Vibrio  fetus.  These  sera  and  those  from  rabbits 
and  cows  negative  for  V.  fetua  agglutinins  were  fractionated  by  procedures 
utilising  ethanol,  aanonlum  sulfate,  and  ethodln.  Globulin  fractions  were 
conjugated  to  fluorescein  Isothlocyanste,  studied  electrophoretlcally, 
and  fouxui  to  be  composed  of  gatmu  globulins  with  a  trace  of  beta  globulins. 
Homologous  and  heterologous  V.  fetua  cell  suspensions  and  smears  were  stained 
with  each  fluorescent  antibody  conjugate.  Conjugates  prepared  from  serum 
fractionated  with  ammonium  sulfate  were  superior.  Bright  staining  was 
observed  more  frequently  with  bovine  serum  conjugates  than  with  rabbit 
serum  conjugates.  Although  the  staining  of  cell  suspensions  was  rapid 
and  simple,  better  results  were  obtained  by  staining  smears. 

7449 

Strauss,  A.J.L.;  Llchter,  E.A.;  Vannler,  W.E.;  Goodman,  H.C.  1963. 
Purification  of  hiawn  gamma  globulin;  production  of  speci'^lc  antl-gaanui 
globulin  sera;  gamma  globulin  fragmentation  on  long  dialysis.  Pedcratlon 
Proc.  22;991j326. 

Rwan  plasma,  sodiimi  sulfate-precipitated  globulin,  and  Rlvanol-prepared 
globulin  were  compared  by  column  chromatography.  The  DEAE-cellulose  columns 
were  eluted  with  Trls  buffer,  pH  8,6.  The  final  products  were  compared 
for  integrity,  purity,  and  yield.  Protein  fractions,  collected  to 
the  maximum  optical  density  at  280  mu  were  pure  gamsui  globulin  according 
to  analytical  ultraccntrlfugatlon,  luanmodlf fusion,  and  Immunoelactrophoreaia. 
Babbits  Immunised  with  these  products  In  Freund  adjuvant  produced  antlhuman 
gamma  globulin  antlaers,  which  also  reactad  with  beta-2A  and  bata-2M 
globulin  daterminants  shared  with  gamma  globulin.  Dialysis  of  sodium 
sulfate-preclpltatcd  globulin  for  6  to  30  days  agslnst  Trls  buffer  caused 
fragmentation  of  the  gasauk  globulin.  Sedimentation  rates  and  both  faat 
and  slow  alactrophoratlc  components  were  noted. 
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7450 

Suiter,  A.J.;  IUis*n«  1964.  Fluorescent  antibody  (FA)  tact  for 

■chistoaonlaals  and  trlchlnoala.  J.  Peraaltol.  50 (S«^>pl.)t 23-24. 

The  Indirect  FA  teat  for  achlatoeoaileela  has  been  under  Inveatigatlon 
in  this  laboratory  for  aaveral  years  and  au)re  recently  the  test  for 
trichlnoele.  Techniques  for  rapid  efficient  nethods  of  conjugating 
antiseruBi  with  FITC  and  the  preparation  of  an  antigen  for  trichinosis, 
stable  under  storage  at  4  C,  have  been  developed.  Certain  aspects  basic 
to  the  FA  reaction  have  been  elucidated.  One  of  the  variables  investigated 
was  the  effect  of  aultlple  washes  of  antigen  after  addition  of  positive 
senai  and  before  addition  of  labeled  antiglobulin  conjugate.  With  sone 
positive  sera  the  FA  test  increased  fron  a  negative  reaction  with  one 
wash  to  a  brilliant  4  plus  reaction  with  four  washes.  These  results 
indicate  that  under  certain  conditions  schistosone  or  trichina  antigens 
that  have  been  sensitised  with  ganaa  globulin  from  a  positive  serum 
will  react  weakly  or  negatively  In  the  test.  This  effect  may  be  over¬ 
come  by  use  of  antigen  washed  several  times  or  by  conjugate  at  relatively 
high  concentration.  This  may  clarify  why  a  prosone  effect  has  been 
reported  in  the  FA  test  for  trichinosis.  Dependable  methode  were  developed 
for  production  of  labeled  antisema  in  leas  than  2  weeks  from  Initial 
inoculation  of  the  animal.  Coaqtlete  article. 

7451 

Thiede,  H.A.;  Choate,  J.H.;  Blndschadler,  D.D.  1963.  Chorionic  gonado¬ 
tropin  localisation  in  the  huauio  p.lacenta  by  iamunofluorescent  staining' 

I.  Production  and  characterisation  of  antlhuman  chorionic  gonadotropin. 
Obstat.  Gynecol.  22:310-315. 

The  production  of  a  potent  and  specific  antiserum  to  HCC  In  rabbits 
is  described.  The  in  vitro  activity  of  the  antibody  was  characterised 
by  ring  precipitin  titers,  agar-gel  diffusion,  and  immiinoelec trophoresis . 
These  studies  established  the  presence  of  a  potent  precipitating  antibody 
that  reacted  specifically  with  HOG,  The  antigen  was  concentrated  in 
the  Beta-1  fraction  and  formed  a  single  precipitation  line  with  the 
rabbit  antibody  In  agar  gel  diffusion.  The  antihomonal  activity  of 
the  antiserum  was  dearanstrated  by  quantitative  bloaasay.  The  problems 
associated  with  the  ^plication  of  such  an  sntlsena  for  detection  of 
HOG,  includii^  its  use  in  iamunofluorescence  studies,  are  discussed. 
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il.  1963.  Application  of  the  fluorescent  antibody  technique  In 
c^stetrice  and  g^ecology  with  aotphaals  on  fundamental  and  clinical  studies 
in  immunological  and  mycological  diagnosis.  J.  Jap.  Obstet.  Gynecol.  Soc. 
152131*140.  In  Japanese. 

Application  of  FA  for  rapid  diagnosis  of  Infectious  diseases  in  the  fields 
of  gynecology  and  obstetrics,  was  made  to  improve  differential  diagnosis 
of  fungi  on  smears  from  clinical  and  experimental  sources.  With  four 
antisera  produced  against  Candida  albicans.  jC.  stellatoidea.  JC.  gul lliermondii . 
and  Torulopsis  slab lata,  specific  identification  of  these  four  fungi 
was  possible.  No  cross-reaction  was  observed  with  absorbed  antissnan. 

With  absolved  antisera,  an  attempt  was  made  to  identify  these  four  fungi 
in  vaginal  smears  and  smears  obtained  from  oral  swabs  of  newborn.  C.  albicans 
and  T.  glablata  were  detected  but  not  C»  stellatoidea  and  £.  guilllarswndii . 

The  rate  of  detection  by  direct  swab  of  the  lesion,  cultivation  in  Coulllon 
medium  for  a  short  period,  and  by  centrifugation  was  improved  by  these 
methods  in  this  order.  Among  FA,  biological,  and  serological  methods, 
biological  and  FA  technique  gave  equally  good  results.  The  identification 
of  these  four  fungi  was  possible  even  t^en  mixed  with  other  fungi.  Rabbit 
antiserum  could  be  produced  easily  using  heated  antigens,  The  method  could 
also  be  applied  to  study  of  the  spread  of  £.  albicans  In  experimentally 
induced  infections  and  to  the  detection  of  antigen  in  Impression  smears 
of  organs  and  in  frozen  tissue  sections. 
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B.  C(mUGATE  PREPARATION 


7453 

Axt,  J.;  Jentzsch,  K.D.  1962.  Study  of  brucellae  with  fluorescent 
antibodies:  1.  Conjugation  of  iimune  globulin  with  DANS.  Arch.  Exper. 
Veterinaemed.  16:1309-1316.  In  German. 

This  is  a  description  of  Bruce lie  antlserun  with  DANS.  This  process 
decreased  the  agglutinin  titer  considerably.  Preservation  of  antisera 
%rith  0.5  per  cent  phenol  did  not  affect  the  conjugation. 

7454 

Bates,  H.A. ;  Pomeroy,  B.S.;  Seal,  U.S.;  Jay,  A.R.  1965.  Ornithosis: 
Experimental  inamnofluoreacent  studies.  Avian  Dls.  9:24-30. 

Ion  exchange  chromatography  and  gel  filtration  yielded  a  turkey  serum 
fraction  that  had  apparently  lost  little  of  its  DC?  antibody  activity 
and,  after  conjugation  to  fluorescein  isothiocyanate,  stained  with 
specificity  tissues  obtained  from  infected  mice  and  turkeys.  This  positive 
fluorescent  staining  could  be  correlated  with  gross  lesions  and  Isolation 
of  an  omithofiis  agent  from  these  tissues. 

7455 

Baijmstark,  J.S.  1964.  Separation  of  ganna  globulin  from  human  senan: 

A  preparative  method.  Federation  Proc.  23:2675:547, 

It  is  well  know  that  when  huun  serum  is  subjected  to  chromatography 
on  OEAE-cellulose  at  low  ionic  strength  and  a  pH  of  7.5  to  8.5,  the 
gamma  globulin  fraction  will  be  found  in  the  breakthrough  volume. 

This  was  true  also  for  a  2.5  x  36  cm  colusui  of  DEAE  Sephadex  eouilibrated 
with  0  01  M  phosphate  buffer,  pH  6.5.  Also,  the  continued  collection 
of  effluent  past  the  gaama  globulin  peek  failed  to  vlute  eny  additional 
protein.  This  finding  led  to  the  batch  method  described  below.  Ten 
grans  of  DEAE  Sephadex  previously  equilibrateo  with  0.01  M  phosphate 
bvfffer  to  pH  6,5  is  nixed  with  50  ml  of  undielysed  scnai  end  allowed 
to  stand  at  4  C  for  1  hour.  The  mixture  is  then  washed  on  a  Buchner 
funnel  with  four  25-«l  saag>les  of  O.OI  buffer  and  taken  to  dryneas 
after  the  last  25-«l  rinse.  The  filtrate  is  then  mixed  with  a  second 
10  grams  of  DEAE  Sephadex  and  stirred  at  4  C  for  1  hour.  The  preparation 
is  filtered  as  described  above.  Alaoac  quentitetlvc  yields  of  game 
globulin  have  been  obtained  by  this  method.  The  product  thus  obtained 
produced  a  single  peak  in  the  analytical  ultracentrlfuge  with  a  sedinentation 
coefficient  of  6.5.  The  preparation  produced  a  single  arc  of  precipitate 
when  ai^lected  Co  ImaunoclccCrophoresis  at  a  level  of  2  to  5  mg  per 
ml.  Cosipleta  article. 
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7456 

Braune,  M.O.;  Gentry,  R.P.  196S.  Standardization  of  the  fluorescent 
antibody  technique  for  the  detection  of  avian  respiratory  viruses. 

Avian  Dls.  9:535-545. 

e> 

Each  phase  of  the  FA  technique  was  Investigated.  Gamma  globulin  solutions 

prepared  from  specific  antisera  against  Newcastle  disease  virus,  Infectious 

bronchitis  virus,  and  infectious  laryngotracheltls  virus  having  neutralization 

Indices  of  3.5  or  greater  were  satisfactor;,  for  conjugation.  The  optimum  • 

conjugation  ratio  of  FITC  to  protein  was  0.03  mg  dye  per  mg  protein  at 

a  conjugation  time  of  12  hours.  Reactions  of  a  high  fluorescent  Intensity 

were  observed  In  Infected  tracheal  smear  preparations  that  were  fixed  In 

acetone  at  -20  C  for  10  minutes  and  reacted  for  30  minutes  with  conjugates 

adjusted  to  contain  tvlce  the  protein  concentration  of  the  FA  titration 

endpoint.  A  washing  time  of  20  minutes  or  more  In  phosphate-buffered  saline 

did  not  affect  the  Intensity  of  specific  reactions.  Infected  tracheae 

could  be  stored  at  4  C  under  moist  conditions  for  72  hours  and  retain 

their  reactivity. 

7457 

Brooks,  J.B.;  Lewis,  V.J.;  Pittman,  B.  1965.  Separation  of  fluorescent 
antibody  conjugates  Into  7S  and  19S  globulin  :nt.ponent8  by  gel  filtration. 

Proc.  Soc.  Exp.  Biol.  Med.  119:748-751. 

Gel  filtration  proved  to  be  a  simple,  effective  method  for  separation  of 
fluorescein- labeled  antiglobulin  for  E,  coll  Into  7S  and  19S  fractions. 

Both  fractions  were  found  to  contribute  considerable  nonspecific  staining, 
but  specific  staining  was  associated  predominantly  with  the  7S  f^lcbulin. 

The  ratio  of  specific  staining  titer  to  nonspecific  staining  activity 
was  threefold  greater  with  a  pool  of  fractions  In  which  only  ,7S  globulin 
was  detected  than  with  the  unfractionated  conjugate  when  the  two  preparations 
were  tested  at  the  si^me  protein  concentration. 
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Cebra,  J.J. ;  Goldstein,  G.  1965.  Chromatographic  purification  of  tetra- 
irfEhylrhodamlne- Immune  globulin  conjugates  and  their  use  In  the  cellular 
localization  of  rabbit  gamma  globulin  polypeptide  chains.  J.  Immunol. 

95:230-245. 

Rabbit  spleen  imprints  were  double-stained  with  pairs  of  fluorescein  and 
tetramethylrhodamine  conjugates  derived  from  the  following  goat  reagent  ^ 

globulins:  antl-Fragtoent  III,  antl-gamma-globulin  heavy  chain,  anti-light 
chain,  and  anti -Fragment  I.  Bright  specific  staining  could  be  obtained 
with  the  subfructlonated  conjugates  at  concentrations  as  low  a8'“32  to  43 
ug  of  antibody  per  m’’  of  conjugate.  A  series  of  olmple  Kodak  Wratten 
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filters,  K2,  23A,  and  45A,  were  used  to  differentiate  between  singly 
and  doubly  stained  fluorescent  cells.  Staining  with  anti-light  chain 
and  anti-lll,  conjugated  with  contrasting  fluorochrones,  resulted  in 
double  labeling  of  63  to  78  per  cent  of  all  fluorescent  cells.  A  distinct 
minority  of  the  fluorescent  cells,  21  to  34  per  cent  of  the  population, 
stained  only  with  the  anti-light  chain  reagent.  A  similar  class  of 
cells,  comprising  14  to  26  per  cent  of  all  fluorescent  cells,  stained 
only  with  the  antl-I  reagent  when  it  was  used  as  a  counterstain  with 
antl-III  reagent.  Ar.tl-llght  chain  reagents  detected  more  immunoglobulin- 
containing  cells  than  did  antl-I  reagents.  Double  staining  with  antl-I 
and  anti- light  chain  yielded  63  to  85  per  cent  doubly  stained  cells, 

15  to  32  per  cent  of  cells  stained  with  the  anti-light  chain  alone, 
and  0  to  10  per  cent  of  cells  stained  with  anti-I  alone. 
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Cerottlni,  J.C.;  Jaton,  J.;  Froldevaux,  T. ;  Isllker,  H.  1964. 
Immunofluorescence  by  means  of  fragments  of  antibodies.  Helv.  Physiol. 
Pharmacol.  Acta  22;C9-C12«  In  French. 

The  gamma  globulin  fraction  of  rabbit  serum  itonunized  against  Hlstoplasma 
capsulatum  was  separated  into  three  parts  by  means  of  papain  digestion 
and  chromatography  on  a  carboxymethyl-cellulose  column.  FITC  was 
added  to  the  fractions,  and  the  fractions  added  to  the  antigen  as  outlined. 
Fraction  I  and  II  always  are  fixed  on  the  antigen  giving  a  positive 
fluorescence.  Fraction  I  from  a  non- immune  animal  does  not  show  fluorescence. 
Fraction  III  does  not  react  whether  the  animal  is  Immune  or  not.  It 
might  be  better  to  use  Fractions  I  or  II  Instead  of  the  total  gamma 
globulin  to  avoid  unspecific  fluorescence  BA-46-12110, 

7460 

Clark,  H.F.;  Shepard,  C.C.  1963,  A  dialysis  technique  for  preparing 
fluorescent  antibody.  Virology  20:642-644, 

A  dialysis  method  is  described  for  conjugating  serum  protelno  with 
FITC,  Antisera  against  rabies,  polio,  rickettsiae,  and  mycobacteria 
were  used.  Human,  monkey,  guinea  pig,  sheep,  and  ra'.tit  globulins 
were  conjugated  by  this  method.  Good  specific  FA  staining  with  minimal 
nonspecific  staining  was  obtained. 


Coratvet,  R.E.;  Sadler,  W.W.  1964.  The  dlagnoala  of  certain  avian  diaeaaea 
with  the  fluorescent  antibody  technique.  Poultry  Scl.  43(1280*1288. 

A  modified  method  of  conjugate  preparation  produced  conjugates  that  were 
aatlafactory  for  differentiating  various  avian  pathogens  In  artificial 
media  and  tissues.  This  simplified  method  saved  considerable  tine  over 
previously  published  methods  by  eliminating  fractionation  of  the  unconjugated 
serum,  dialysis,  and  concentration.  This  was  desirable  since  indirect 
FA  did  not  function  with  colony  Imprints.  FA  can  be  very  useful  In  evaluating 
mycoplasma  cultures  as  to  purity  and  greatly  simplifies  the  Identification 
of  Mycoplasma  spp.  or  serological  types  as  well  as  other  avian  pathogens. 

The  results  also  showed  that  tissue  Imprints  of  trachea,  air  ssc,  and 
proventrlculus  could  be  used  In  Identifying  NDV  by  FA. 
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Dedfflon,  R.E.;  Holmes,  A.W.;  Delnhardt,  F.  1965.  Preparation  of  fluorescein 
Isothlocyanate  -  labeled  gamma  globulin  by  dialysis,  gel  filtration,  and 
lon^ezchange  chromatography  in  combination.  J.  Bacteriol.  89:734*739. 

Antiviral  lunune  gamma  globulin  Isolated  from  rabbit  and  guinea  pig  sera 
were  labeled  through  dialysis  membranes  %rith  fluorescein  Isothlocyanate 
and  purified  In  several  ways  to  eliminate  nonspecific  staining.  Gel  filtration 
of  the  conjugate  with  Sephadex  G*2S  coarse  beads  followed  by  column  fractiona¬ 
tion  with  dlethylaminoethyl-Sephadex  yielded  consistently  highly  specific 
staining  materials.  Fluoresceln-proteln  ratios  varied  between  1.0  and  4.0. 

This  technique  has  proved  to  be  simple  and  reliable,  and  Is  less  time- 
consuming  than  previous  techniques. 
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Fletcher,  S.  1964.  Serology  of  toxoplasmosis.  Brit.  Med.  J.  2:1660. 

This  is  a  report  of  the  routine  use  of  indirect  FA  for  the  serologic  diagnosis 
of  toxoplasmosis.  The  methods  are  briefly  described. 
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Fromahagen,  L-H.  1965.  The  solubility  end  other  physicochemical  properties 
of  human  ganna  globulin  labeled  with  fluorescein  Isothiocyanate. 

J.  Immunol.  95:442-445. 

The  solubility  of  human  gamma  globulin,  unlike  that  of  albumin  and  alpha- 
beta  globulins,  is  modified  by  the  addition  of  fluorescein  isothlocyanate 
(FITC).  The  solubility,  as  well  as  electrophoretic  behavior,  of  fluorescein- 
•  labeled  gamma  globulin  demonstrates  a  considerable  heterogeneity  of 

labeling  at  the  higher  conjugation  ratios  and  a  more  homogeneous  labeling 
at  low  conjugation  ratios.  The  value  of  optimum  labeling  of  immune 
globulin  preparations  In  order  to  assure  specific  staining  was  again 
underscored.  Nonspecific  staining  was  assayed  on  HeLa  cells. 
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Frommhagen,  L.H. ;  Martins,  M.J,  1963.  A  comparison  of  fluorescein- 
labeled  ganma  globulins  purified  by  Rlvanol  and  DEAF  chromatography 
J.  Immunol.  90*116-120. 

Preparations  of  fluorescein- labeled  gamina  globulins  obtained  by  the 
Rlvanol  procedure  were  found  to  be  comparable  to  DEAE  gamma  globulins 
in  recovery  of  antibody  and  specificity  of  fluorescent  staining.  These 
preparations  were  applied  to  the  fluorescent  antibody  analysis  of  the 
V  antigens  of  influenza  virus,  where  it  was  necessary  to  use  purified, 
labeled  gamma  globulins  to  achieve  full  specificity.  However,  in  other 
virus-cell  systems  immune  globulins  prepared  by  ammonium  sulfate  precipitation, 
conjugated  at  low  ratios  of  fluorescein  to  protein,  and  passed  through 
a  Sephadex  column  were  found  to  be  comparable  to  the  Rlvanol  and  0EA£ 
globulins  in  specificity  and,  at  times,  superior  In  stainabillty . 

In  the  reverse  situation,  where  essentially  no  contaminating  host  materials 
are  present,  as  with  preparations  of  bacteria,  the  use  of  ammonium  sulfate 
g?  ._uiins  conjugated  at  high  F'.P  ratios  seems  to  afford  the  greatest 
intensity  of  staining. 
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Georgala,  D  L.;  Boothroyd,  M  1965.  Preparation  of  fluorescent  polyvalent 
Salmonella  antisera  Nature  205^521-522 

The  coniugated  polyvalent  antisera  described  here  are  being  assessed 
in  routine  immunofluorescence  Salmonella  tests  on  raw  meat.  I’jcperience 
,  so  fer  confirms  that  the  direct  technique  nay  have  worthwhile  advantages 

over  the  indirect  technique  used  in  our  earlier  investigations.  If 
necessary,  a  series  of  such  conjugated  polyvalent  antisera  could  be 
prepared,  using  Group  0  antigens  from  all  existing  Salnonella  groups 
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Hd>ert,  G.A.;  Plttnan,  B.  1965.  Factors  affecting  renoval  of  asaionlum 
sulfate  from  salt-fractionated  aenn  globulins  aetploying  a  spectrophoto- 
■atric  procedure  for  determination  of  sulfate.  Health  Lab.  Scl.  2(48-53. 

The  barliSB  chloranllate  spec trophotome trie  procedure  for  determining  sulfate 
in  globulins  sub j acted  to  anBoniua  sulfate  fractionation  has  proved  precise 
and  sensitive.  The  method  was  amployed  to  study  factors  affecting  the 
rate  of  rasujval  of  ammonium  sulfate  from  globulins  in  dialysis  sacs. 

It  was  found  that  the  rate  of  dialysis  was  dependent  upon  the  amount  of 
sulfate  present,  duration  of  dialysis  period,  frequency  of  change  of  dlalysate, 
and  protein  content,  Inassnich  as  high  sulfate  content  vas  associated  with 
high  protein  values.  Factors  that  had  little  or  no  effect  on  the  rate 
of  dialysis  were  agitation,  else  of  dialysis  sac  in  comparison  with  the 
voltmM  dialysed,  and  the  immune  state  of  the  animals  from  tdiich  the  globulins 
were  obtained. 
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Hsu,  R.C.;  Rlfkind,  R.A.  1963.  Fluorescent,  electron  microscopic,  and 
immu&oelectrophoretic  studies  of  labeled  antibodies.  Science  142:1471-1473. 

Antibodies,  produced  in  rabbits,  to  each  of  three  bacterial  species  have 
been  doubly  labeled  with  fluorescein  and  ferritin.  Irrespective  of  which 
label  was  conjugated  to  the  antibody  first.  Immunologic  activity  was  maintained. 
Horcover,  these  preparations  gave  as  high  a  degree  of  specificity  in  fluorescent 
and  electron  microscopic  studies  as  did  singly  labeled  antibisdies.  Immuno- 
electrophoretic  analyses  and  other  Immunologic  tests  further  confirmed 
that  the  antibodies  were  conjugated  to  both  labels  without  loss  of  specific 
activity.  The  technique  tit..s  permits  the  relatively  simple  method  of 
tmmunoflui.'escence  to  be  used  as  an  aid  in  selecting  optimum  ferritin 
antibody  conjugates  for  localizing  antigen  at  the  molecular  level  by 
electron  taicroscopy. 
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Karakowa,  W.V.;  Borman,  E.R.;  McFarland,  C.R.  1964.  Typing  of  Croup  A 
streptococci  by  immunofluorescence;  I.  Preparation  and  properties  of 
Type  I  fluorescein- labeled  antibody.  J.  Bacteriol.  87; 1377-1382. 

Unabsorbed,  fluorescein-labeled  globulins  derived  from  rabbits  immunized 
with  ecid-extracted  M  protein  of  Type  I  streptococci,  plus  adjuvant,  were 
found  to  have  high  fluorescent  antibody  staining  titers  snd  Co  be  coneldarably 
more  type-specific  than  were  similar  preparations  derived  from  id)ole-csIl 
ImsunizaCion.  Appropriate  absorption  rendered  the  anti-M  reagent  entirely 
type-specific  without  appreciable  loss  of  titer;  whole-cell  reagent  vas 
appreciably  weakemi  in  FA  titer  by  comparable  absorption.  Type  specificity 
was  conf'm.ed  by  parallel  bactericidal,  long-chcin,  and  precipitin  studies. 
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Removal  of  reactivity  by  absorption  with  homologous  M  protein  was  ccmtplete, 
confirming  that  the  FA  reaction  was  truly  a  manifestation  of  an  M  antl-M 
protein  system.  The  data  indicate  that  the  development  of  FA  reagents 
specific  for  the  streptococcal  types  is  feasible. 
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Karakawa,  W.W. ;  Sedgwick,  A.K.;  Bonran,  E.K.  1964,  Typing  of  Haewophilus 
influenzae  with  fluorescent  antibody  reagent.  Health  Lab.  Sci.  1:114-118. 

Immunization  of  rabbits  over  a  4-week  period  with  vaccine  harvested 
from  6-hour  cultures  on  Levlnthal  agar  of  Haemophilus  influenzae 
Type  B  yields  antiserum  of  high  type  specificity.  Antibodies  to  somatic 
antigens  common  to  all  types  are  present  in  minimal  concentration  as 
compared  with  homologous- type,  anticapsular  antibodies.  This  antiserum 
yields  fluorescein-labeled  conjugates  that  stain  smooth  Type  B  strains 
in  high  titer  and  are  rendered  completely  type-specific  by  minimal 
adsorption  with  heterologous- type  cells  from  smooth  cultures  or  by 
use  of  a  blocking  anti-rough  serum  in  a  two-step  inhibition  technique. 

Rapid  identification  IH.  influenzae  in  clinical  material,  particularly 
the  demonstration  of  Type  B  in  spinal  fluid,  is  readily  and  surely 
achieved  by  use  of  carefully  prepared  and  standardized  FA  reagents. 

Other  available  serological  techniques  are  more  susceptible  to  uncontrollable 
errors  arising  from  less  than  optimal  antigen-antibody  ratios,  a  factor 
not  operative  in  the  direct  FA  method. 
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Khomenko,  K.A.;  Olshevskaya,  T.R.  1965.  Increase  of  fluorescent 
globulin  specificity  for  the  direct  method  of  Shigella  staining. 

Zh,  Mikroblol  Epidemiol,  i  Immunobiol-  42:7:33-36.  In  Russian 

The  specificity  of  fluorescent  antibodies  for  the  detection  of  Shigella 
dysenteriae  could  be  increased  by  their  preparation  from  specific 
sera  after  meticulous  sorption  of  heterologous  agglutinins.  For  the 
same  purpose  fluorescent  antibodies  should  be  used  in  high  dilutions, 

1.32  to  1,64.  To  produce  a  more  intensive  fluorescence  of  bacteria, 
stain  the  smears  for  a  more  prolonged  period  of  time,  15  to  2  houis 
at  37  C  in  a  humid  chamber. 

7472 

Kishko,  Ya  H.  1965,  Use  of  Isothiocyanate- label led  fluorsscsin  antl- 
coB^lementary  serum  for  the  Goldwasser-Shepard  test.  Mikroblci  Zh.  Akad 
Nauk  Ukr,  R?P  27. 5; 67- 70-  In  Russian. 

An  antlcomplementary  conjugate,  labeled  by  FITC,  was  obtained  by  immunizing 
rabbits  with  guinea  pig  serum.  Following  globulin  extraction,  it  was 
labeled  in  a  proportion  of  25  mg  of  preparation  per  100  mg  of  2,5  to 
3.0  per  cent  protein.  8A-47-108567 . 


Klugeman,  M.R.  1965.  Chemical  and  physical  variables  affecting  the 
properties  of  fluorescein  isothiocyanate  and  its  protein  conjugates. 

J.  iMBunol.  95:116S>1173. 

The  effect  of  pH,  time,  temperature,  and  buffer  systens  on  solutions 
of  fluorescein  Isothlocyanate  and  its  protein  conjugates  was  examined 
fluorometrically.  The  fluorescence  of  the  Isothlocyanate  and  of  the 
protein  conjugate  was  suiximal  at  about  pH  8.7  and  pH  10.7,  respectively. 

The  stability  of  their  fluorescence  above  pH  7  was  affected  adversely 
by  Increases  in  pH  or  temperature.  The  protein  conjugate,  ho%«ver, 
showed  maximum  stability  at  pH  10.5  and  above.  The  type  of  buffer  - 
carbonate,  phosphate,  borate,  Tris  or  barbiturate  >  did  not  affect 
the  fluorescence  of  the  free  dye  significantly.  On  the  other  hand, 
increasing  the  molarity  of  the  buffer  caused  a  decrease  in  strb^ility 
of  fluorescence  of  tne  free  dye  but  did  not  seriously  affect  the  fluores¬ 
cence  of  the  conjugate.  The  absorbance  of  fluorescein  isothlocyanate 
and  its  conjugates  increased  with  increasing  pH.  With  increased 
pH  or  temperature  of  the  r'^action  mixture  during  conjugation,  fluores¬ 
cein  isothlocyanate  reacted  more  readily  with  the  protein.  Conditions 
may  be  selected  to  obtain  the  desired  degree  of  label  with  short  conju¬ 
gation  periods.  Conjugation  of  a  bovine  anti-Brucella  abortus  globulin 
sample  for  30  minutes  at  pH  9.45  and  room  temperature  was  as  effective 
as  conjugation  at  pH  8.75  for  18  hours  at  5  C.  No  apparent  loss 
of  biologic  activity  was  observed  as  the  result  of  conjugation. 
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Lewis,  V.J.;  Jones,  W.L.;  Brooks,  J.B.;  Cherry,  W.B.  1964.  Technical 
considerations  in  the  preparation  of  fluorescent  antibody  conjugates. 

Appl.  Microbiol.  12:343-348. 

Asmonlun  sulfate,  hydrochloric  acid,  Ethodin,  and  ethanol  wer«  cr^rpared 
for  fractionation  of  rabbit  antiserun  prior  to  conjugation  tr'.*''  fluorescein 
isothlocyanate.  Fractionation  with  the  salt  was  th.  vcuhod  oi  choice  from 
the  staitdpolncs  of  simplicity  and  recovery  of  antibchiy  effective  in 
conjugates  prepared  from  the  fractions.  Effects  of  pH,  temperature,  dye- 
protein  ratio,  and  molarity  and  type  of  buffer  upon  conjugation  were 
studied.  These  technical  factors  were  adjusted  to  produce  conjugates  for 
Corynsbacterlum  diphtherias  that  possessed  higi:sr  specific  titers  than 
did  reagents  obtained  by  previously  employed  techniques. 
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McOevltt,  H.O.;  Coons,  A.H.  1964.  Methods  for  prspsratlon  of  fluorescent 
proteins,  p.  142-148.  In  H.N.  Elsen  (ed.)  Methods  In  Medical  Research, 

Vol.  10,  Section  II.  Tear  Book  Medical  Publishers,  Inc.,  Chicago,  Ill. 

With  the  exception  of  DEAE  cellulose  chroiBstography,  the  iMthods  described 
here  hsve  been  In  use  for  several  years,  and  they  have  been  found  to 
be  effective  when  gauged  by  the  ultlnate  but  rough  test  of  stair''ng. 

However,  very  few  quantitative  data  are  available  correlating  fluoresceln- 
to-proteln  ratio  (or  antibody  titer)  with  staining  Intensity.  Tr<e 
necessity  for  evaluating  DEAE  colusn  fractions  In  conparlson  with 
tissue  powder  -  absorbed  conjugates  points  up  this  lack  of  precise 
knowledge.  Fluorescent  protein  conjugates  should  be  routinely  evaluated 
after  purification  and  reaoval  of  nonspecific  staining  with  regard 
to  F/P  ratio,  protein* concentration,  and  antibody  concentration. 

Accumulation  of  Information  of  this  kind  will  perait  selection  of  labeling 
and  purification  procedures  on  a  rational  basis  and  will  greatly  Increase 
the  reliability  of  preparation  of  fluorescent  proteins. 
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McKinney,  R.M.;  Splllane,  J.T.;  Pearce,  G.W.  1964.  Determination 
of  purity  of  flttoresceln  Isothiocyanates.  Anal.  Blochem.  7:74-86. 

Quantitative  Infrared  measurements  were  applied  for  a  simple  and  accurate 
means  of  determining  the  FITC  content  of  FITC  products.  Paper  chromatography 
affords  a  method  of  identification  and  semiquantltatlve  determination 
of  the  Isomer  or  isomers  present.  Chloride  analysis  Is  helpful  In 
determining  irhether  the  product  iz  present  in  part  or  wholly  as  the 
hydrochloride.  A  combination  of  these  methods  provides  a  means  of 
thoroughly  evaluating  FITC  products  for  use  in  inmunofluorescent  staining. 
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McKinney,  R.M.;  Splllane,  J.T.;  Pearce,  G.W.  1964.  Fluorescein 
diacetate  as  a  reference  color  standard  In  fluorescent  antibody  studies. 

Anal.  Blochem.  9:474-476. 

rocedures  are  given  for  setting  a  reference  standard  to  measure 
.  e  amount  of  fluorescein  bound  to  protein  in  a  conjugate.  They  are 
slm.  i-  and  easy  c?  apply. 
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McKinney,  R.M.;  Splllene,  J.T.;  Pearce,  G.W.  1964.  Factors  affecting 
the  rate  of  reaction  of  fluorescein  Isothlocyanate  with  sertn  proteins. 

J.  Inunol.  93:232-242. 

Only  FITC  of  the  highest  purity  should  be  used  for  spectrophotoaetric  reference 
standards.  The  extent  of  reaction  of  FITC  products  with  rabbit  gaaaa.  globulin 
under  standardised  conditions  showed  vory  close  correlation  with  the  purity 
of  the  Isothlocyanate  products  as  deteralned  by  Infrared  Beasureaents. 

Rabbit  and  bovine  alpha  globulins  were  found  to  react  considerably  more 
rapidly  than  horse  alpha  globulin  with  FITC.  In  all  species  studied,  the 
albualn  fraction  reacted  much  wore  rapidly  than  the  gassu  globulin  fraction. 

A  systeaatlc  study  of  the  effects  of  teaperature,  concentration,  and  pH 
on  the  race  and  extent  ot  reaction  of  FITC  with  normal  rabbit  gaaaa  globulin 
Indicated  that  Che  rate  can  be  greatly  accelerated  by  modifying  the  reaction 
conditions.  Ac  the  reaction  teaperature  of  25  C,  pH  9.5,  protein  concentration 
2.5  per  cent,  and  buffer  salt  concentration  of  0.05  M,  conjugation  of  FITC 
with  rabbit  gaama  globulin  was  essentially  coapleted  In  30  minutes. 

With  these  reaction  conditions,  the  ratio  of  fluorescein  to  protein  of 
the  conjugate  was  very  reproducible  and  could  be  controlled  by  the  Initial 
aawunt  of  dye  added.  Conjugation  of  FITC  with  gaaaa  globulin  at  25  C, 
pH  9.5,  yielded  an  exce;..7eot  product. 
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Mikhailov,  I.F.;  Pers,  I.F.  1964.  Isolation  of  antibodies  from  antigen- 
antibody  coaplex  by  ul^'>-asound.  Zh.  Mlkroblol.  Epldaalol.  1  Insnuwblol. 
41:112-119.  In  Russian. 

Antibodies  were  separated  from  their  specific  coaplex  with  somatic  antigens 
by  ultrasound  and  then  eluted  in  saline.  Antibody  preparations  were  free 
of  nonspecific  protein,  heterologous  antibody,  and  the  antigen.  Antibodies 
retained  their  immunologic  specificity.  An  antlflexnerl  conjugate  labeled 
with  fluorescein  isocyanate  was  among  the  sera  used. 

7480 

Myers,  J.;  Sargent,  A.U.;  Cohen,  J.J.  1965.  Whole  antlserua  versus 

the  gSBBa  globulin  fraction  of  antise^vaE  in  the  Indirect  fluorescent  antibody 

technique.  Immunology  9; 101-105. 

Two  antisera  were  ronpared  with  their  gamma  globulin  fractions  for  effectiveness 
as  the  middle  or  unlabeled  layer  in  the  indirect  fluorescent  antibody 
technique.  The  gamna  globulin  fraction  did  not  produce  better  results 
in  either  case  then  the  equivalent  concentration  of  whole  serum.  Control 
sections  %7erc  prepared  with  normal  rabbit  sertai  substituted  for  the  whole 
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antlseruB  and  with  normal  rabbit  gama  globulin  subatitutad  for  tha 

gamma  globulin  fraction  of  tha  antlaarum.  Tha  control  sactlons  with 

gamma  globulin  ahovad  conaldarably  mora  aoMpaclflc  fluoraacanca  than 

thoaa  with  whole  aeriai.  In  one  caaa  tha  nonapaciflc  fluoraacanca  In 

the  gamma  globulin  control  Interfarad  with  Interpretation  of  the  axparlmantal 

aactlon. 

7481 

O'Barry,  P.A.  1964.  A  coaparlaon  of  threa  mathoda  of  aarum  fractionation 
in  the  preparation  of  Vibrio  fatua  fluoraacant  antibody  eonjugataa. 

Amar,  J.  Vat.  Raa.  25:1669-1672, 

Lapina  and  bovine  hyparimnuna  aara  ware  prepared  by  parenteral  Injection 
of  two  venereal  atralna  of  Vibrio  fatua.  Thaaa  aara  and  thoaa  from 
rabbits  and  cows  negative  for  V.  fatua  agglutlnlna  ware  fractlonac«>d 
by  procedures  utilising  ethanol,  aanKmlum  aulfata,  and  atbodln.  Globulin 
fract  ona  were  conjvgatad  to  fluoreacaln  laothlocyanate,  atudiad  alactro- 
phorei Ically,  and  found  to  be  compoaed  of  gaama  globulins  with  a  trace 
of  beta  globulins.  Homologous  and  heterologous  £.  fatua  call  suapenalons 
and  smears  were  s.alnad  with  each  fluorescent  antibody  conjugate. 

Conjugates  prepared  from  serum  fractionated  with  aamonlum  sulfate  ware 
superior.  Bright  staining  was  observed  more  frequently  with  bovine 
sertma  conjugates  than  with  rabbit  aartmi  conjugates.  Although  tha  staining 
of  cell  suspensions  was  rapid  and  simple,  batter  results  were  obtained 
by  staining  smears. 

7482 

Ocklltz,  H.W,;  Weppe,  C.-K.  1964.  Tha  bacteriological  diagnosis  of 

pertussis;  fluorescence  serology  and  culturing  coaq>aredt  II.  Tha  fluoro- 
chrooatlzatlon  of  antibodies  of  Bordatalla  pertussis.  Zantrslbl.  Baktarlol. 
104  iOl-lU.  In  German. 

A  report  Is  made  on  personal  experleneaa  with  tha  preparation  of  anti- 
pertussis  serum  suitable  for  fluorochromatlsatlon  of  antibodies,  and 
also  on  the  concentration,  coupling,  purification,  and  tasting  of  this 
serum,  finally,  the  preparation  and  critical  avami nation  of  tha  stlcro- 
scopicsl  preparations  are  described. 
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7483 

OlcnchnowiCz,  A.-P.;  Kokles,  R. ;  Urbaneck,  D.  1965.  ExparlencM  in 

tha  preparation  of  purified  fluorescent  antibodies.  Arch.  Exp.  Veterinaeraed, 

19:139-148.  In  Geman. 

Globulins  front  bovine  foot-and-aouth  disease  fayperisnune  serue  c  •  precipitated 
with  MMonlua  sulfate  »ud  coupled  with  PITC.  The  conjugates  are  purified 
by  gel  filtration  and  chromatography.  The  dye-protein  ratio  largely  determines 
the  staining  properties  of  the  conjugates.  The  importance  of  their  extent 
of  coupling  and  antibody  content  for  the  specificity  of  antibody  determination 
is  discussed  and  optimal  conditions  for  preparing  conjugates  without  unspecific 
fluorescence  are  postulated.  BA-4o-80842. 

7484 

Peters,  H.  1963.  Construction  and  use  of  a  small  Sephadex  column  for 
the  separation  of  fluorescent  antibodies.  Stain  Tech.  38:260-262. 

Column  construction  and  use  is  fully  described. 

7485 

Rivera  de  Sala,  A.;  Cancio,  M. ;  Rodrlguec-Molina,  R.  1965.  Ion  exchange 
cliromatography  in  the  separation  of  circumoval  preclpitina,  Bol.  Asoc.  Med. 
Puerto  Rico  57:210-212. 

A  simplified  procedure  has  been  develop«i$  for  the  isolation  of  the  protein 

fraction  containing  the  circumoval  precipitin  antibodies  from  the  serum 

of  patients  infected  with  Schia toecsaa  manaoni.  The  procedure  eight 

to  ten  times  faster  than  other  procedures  prevlcualy  used  and  suskes  unnecessary 

the  use  of  epeclal  laboratory  facilities.  The  globulins  obtained  have 

been  utilized  icr  the  performance  of  the  fluorescent  clrcueoval  -precipitin 

technique. 

7486 

Schell,  H.D.;  Ghetie,  V.  1964.  Labelling  of  serum  proteins  with 
l-dl«ethylaminonaphrhalene-5-8ulphonyl  chlorlce  and  the  purification  of 
the  fluorescent  conjugates.  Rev.  Rovauine  Biochlm.  1:1: 203-208.  In  Ger^n. 

The  labeling  of  seme  proteins  with  DAHS  has  revealed  e.  competition  between 
the  different  fractions  for  fluorochrome.  Albumin  always  collects  the 
largest  quantity  of  fluorochrome.  For  labeling  antibi^dies  the  use  of  purified 
gUBBa  globulin  preparations  is  praferable.  The  chroma tc^graphic  techniqua 
on  DEAB-cellulose  is  Che  moat  efficient  method  for  rsmcving  Che  by-nroducts 
from  fluorescent  rcnjugates. 
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7487 

Sulzer,  A.J.;  Kagan,  I.G.  1964.  Fluorescent  antibody  (FA)  test  for 
schistosomiasis  and  trichinosis.  J.  Parasltol.  50 (Suppl.): 23-24, 

The  indirect  FA  “ast  for  schistosomiasis  has  been  under  investigation 
in  this  laboratory  for  several  years  and  more  recently  the  test  for 
trichinosis.  Techniques  for  rapid  efficient  methods  of  conjugating 
antiserum  with  FITC  and  the  preparation  of  an  antigen  for  trichinosis, 

*  stable  under  storage  at  4  C,  have  been  developed.  Certain  aspects 

basic  to  the  FA  reaction  have  been  elucidated.  One  of  the  variables 
investigated  was  the  effect  of  multiple  washes  of  antigen  after  addition 
of  positive  aerm  and  before  addition  of  labeled  antiglobulin  conjugate 
With  some  positive  sera  the  FA  test  increased  from  a  negative  reaction 
with  one  I’ash  to  a  brilliant  4  plus  reaction  with  four  washes.  These 
results  ir.dlcate  that  under  certain  conditions  schistosome  or  trichina 
antigens  that  have  been  sensitized  with  gacoba  globulin  from  a  positive 
Benin  will  react  weakly  or  negatively  in  the  test.  This  effect  may 
be  overcome  by  use  of  antigen  washed  several  times  or  by  conjugate 
at  relatively  high  concentration.  This  may  clarify  why  a  prozone  effect 
has  been  reported  in  the  FA  test  for  trichinosis.  Dependable  methods 
were  developed  for  production  of  labeled  antiserum  in  less  than  2  weeks 
from  initial  Inoculation  of  the  animal.  Complete  article. 

7488 

Suwners,  W.A.  1965.  A  rapid  procedure  for  preparing  fluorescein- 
Isothiocyanate-labeled  Jinti-anaplasna  garmsa  globulin.  Amcr,  J.  Vet  Res. 
26:1459-1462 

A  method  for  the  conjugation  of  anti-unapiasna  bovine  gaaiBa  globulin 
with  Firr  was  described.  This  procedure  reduced  the  chance  of  protein 
denaf'-ation,  decreased  the  time  required  for  preparation,  and  resulted 
in  a  product  that  imparted  brilliant  fluorescence  when  applied  to  Anaplasaa 
marglnale  in  infected  erythrocytes. 

7489 

Wolf,  P.L.;  Pearson,  B.;  Rosenblatt,  M. ;  Jacschltz,  E.  1963. 

A  new  highly  specific  me;.hod  for  immunofluorescence  Amer.  J.  Clin. 

’  Pathol  40:430. 

Striking  specificity  was  noted  in  Inaunof lucrescent  reactions,  in  which 
,  only  the  garaaa  globulin  fraction  of  iranune  serum  was  conjugated 

with  fluorescein  isothiocyanate  and  then  used  as  the  outer  laver  n 
indirect  immunofluorescence  Toi.al  gacna  globulin  was  first  separated 
trora  shee,-'  antirabbit  serum  with  ammonium  sulfate.  Dialyzed  gammj 
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globulin  was  then  placed  In  an  A-50  dlethylanlnoethanol-Sephadex  column 
and  eluted.  The  first  54  per  cent  a£  the  total  eluate  contained  only 
the  7S  fraction  of  the  gamna  globulin.  This  fraction  was  then  conjugated 
with  fluorescein  isothiocyanate  by  conventional  methods.  A  group  of  7-iieek- 
old  mice  were  injected  intravenously  with  bovine  serum  albumin  and  were 
killed  2.5  hours  after  the  injections.  Their  spleens  were  removed,  frozen, 
and  sectioned  in  a  cryostat.  The  sections  %rere  over  layered  with  rabbit 
anti-BSA  serum  and,  subsequently,  with  the  fluoresc<<ln-conjugated  7S  fraction 
of  the  antirabbit  serum.  Fluoreocence  was  specifically  confined  to  discrete 
groups  of  splenic  cells.  Controls  manifested  no  fluorescence.  It  Is 
postulated  that  the  specificity  of  fluorescent  antlb'^dy  reactions  is  based 
on  removing  19S  antibodies  that  are  likely  to  be  nonspecific  in  their 
predilection  and  using  the  highly  specific  antibody  of  7S  variety. 

7490 

Wood,  B.T.;  Thompson,  S.H.;  Goldstein,  G.  1965.  Fluorescent  antibody 
staining:  III.  Preparation  of  fluorescein  isothiocyanate  -  labeled  anti¬ 
bodies.  J.  InBiunol.  95:225-229. 

A  rapid  method  of  preparing  t-ight  and  specific  staining  fluorescent  anti¬ 
bodies  is  described.  The  method  is  discussed,  emphasizing  the  need  for 
chromatographically  homcgeneous  antibody  globulin,  the  importance  of  pH 
in  the  coupling  reaction,  and  the  advantages  of  fractionating  the  fluorescent 
antibody  reaction  mixture  in  DElAE-cellulose . 

7491 

Zaccheo,  D.;  Gross!,  C.E.  1963.  Analysis  of  the  characteristics  of 
iiamine  sera  in  relation  to  their  labeling  with  f luorochromes .  Boll.  Soc. 

Ital.  Biol.  Sperim.  39:1562-1584.  In  Italian. 

The  modification  of  physical-chemical  properties  of  the  protein  molecules 
of  a  serum  due  to  introduction  of  fluorescent  radicals  was  studied  during 
different  phases  of  preparation  of  the  conjugates.  The  alpha-precipitation 
test,  immunodiffusion  (Ouchterlony)  test,  and  inmunoelectrophoretic  analysis 
were  employed.  A  lowering  of  the  isoelectric  point  of  the  protein  with 
a  resulting  relative  acidification  of  the  serum  takes  place.  The  total 
protein  content  of  the  sera  decreased,  as  a  result  of  labeling,  by  20 
to  35  per  cent  of  the  Initial  value.  This  decrease  sometimes  corresponded 
to  a  loss  of  antibodies. 


■  -i  V 


33 


C.  SPECIMEN  PREPARATION 


7492 

Allen,  J.C.  1963.  Inmunof lucres cence  applied  to  protein  solutions. 

J.  Lab.  Clin.  Med.  62t517-524. 

Protein  antigen  In  aqueous  solution  may  be  gelled  In  agar,  frozen, 
sectioned,  and  stained  with  fluorescein- labeled  antibody.  By  this 
means  Identification  and  quantitation  of  protein  antigen  present  In 
solution  may  be  accomplished,  and  the  applicability  of  immunofluorescence 
may  be  extended  from  Its  classical  limits  of  Identification  of  antigen 
held  to  or  within  tissues  or  microorganisms. 

7493 

Aoyana,  Y.  1963.  The  pretreatment  of  the  frozen  section  for  the 
fluorescent  antibody  technique.  Jap.  J.  Exp.  Hed.  35: SOP. 

One  of  the  reasons  for  the  poor  staining  of  brain  sections  with  FAT 
might  be  the  presence  of  a  large  quantity  of  lipids  In  the  materials. 

The  pretreatment  of  section  with  acetone  for  10  minutes  at  5  C  or  20  C 
eliminated  cholesterol  only,  while  use  of  ether,  carbon  fluoride,  and 
carbon  tetrachloride  showed  massive  removal  of  cholesterol,  cephalln, 
lecithin,  and  small  amount  of  sphingomyelin.  Chloroform-methanol 
dissolved  more  lipids  than  the  solvents  above  mentioned.  For  preservation 
of  antigen  activity,  pretreatment  of  section  with  carbon  tetrachloride 
for  30  to  60  minutes  at  5  C  was  preferable.  Chloroform-methanol  destroyed 
viral  antigenicity  within  lesa  than  5  minutes.  The  improvement  of 
staining  results  with  the  suitable  pretreatment  of  sections  was  due 
to  the  removal  of  lipids  bound  to  the  antigens  In  cytoplasm  of  nerve 
cell  and  of  lipids  In  myelin  sheath  interfering  with  the  contact  with 
the  labeled  antibody. 

7494 

Balaeva,  N.M.;  Korn,  M.Ya.;  Kulberg,  A^Ya,  1963.  Detection  of 
antibodies  to  Rickettsia  prowazekl  by  the  fluorescent  serological  method. 
Zh.  Mlkroblol.  Epidemiol.  1  Immunoblol.  40:1:52-57.  In  Russian. 

This  work  was  undertaken  to  elaborate  optimal  conditions  for  the  detection 
of  antibodies  to  Rlckettt la  prowazekl  In  typhus  patients  with  the 
aid  of  the  fluorescent  serological  method.  The  specificity  of  this 
reaction  was  studied  by  comparing  its  results  with  those  of  the  complement 
fixation  test  and  neutralization  reaction  of  the  toxic  substance  of 
rlckettslae.  The  significance  of  the  pfl  of  physiological  sal:fne  used 
for  sera  dilution,  as  well  as  the  effect  of  serum  inactivation  and 
of  the  methods  of  rlckettsla  antigen  fixation  on  a  slide,  was  ascertained. 
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7495 

Ball,  J.;  Bahgat,  N.E.O.;  Taylor,  G.  1964.  Effect  of  aldehyde  fixation 
on  cellular  rheumatoid  factor  and  certain  tissue  antigens.  J.  Hlstochem. 
Cytochen.  12:737-739. 

Rheumatoid  factor,  nuclei,  and  gaiana-2  globulins  can  be  Identified  by  immuno¬ 
fluorescence  titers  on  alcohol-fixed  paraffin-embedded  sections,  although 
wax  of  low  melting  point  Is  required  for  preservation  of  nuclear  antigens. 
Rheumatoid  factor  also  resisted  aldehyde  fixatives;  hence,  it  should  be 
possible  to  investigate  the  ultras tructural  characteristics  of  cells  containing 
it. 


7496 

Berenznltskaya,  E.R.  1964.  A  method  for  selective  extinction  of  the 
parafluoreacence  of  cocci  in  preparations  stained  with  pertussis  and  para¬ 
pertussis  fluorescent  sera.  Zh.  Mlkroblol.  Epidemiol.  1  Immunoblol.  41:71-74. 

A  method  has  been  developed  for  selective  extinction  of  the  parafluorescencc 
of  cocci  in  preparations  first  stained  with  fluorescent  pertussis  and  paraper¬ 
tussis  sera,  and  then  Gram-stained.  Treatment  of  the  preparations  with 
gentian  violet  and  iodine,  serving  as  fluorescence  extinction  agents,  has 
made  It  possible  to  eliminate  the  fluorescence  of  the  Gram-positive  para- 
fluorescent  cocci,  and  to  retain  at  the  same  time  the  fluorescence  of  the 
Gram-negative  pertussis  and  parapertussis  bacteria. 

7497 

Braune,  M.O.;  Gertiy,  R.F.  1965.  Standardization  of  the  fluorescent 
antibody  technique  for  the  detection  of  avian  respiratory  viruses.  Avian 
Dls.  9:535-545. 

Each  phase  of  the  FA  technique  was  investigated.  Gamma  globulin  solutions 
prepared  from  specific  antisera  against  Newcastle  disease  virus,  infectious 
bronchitis  virus,  and  infectious  laryngotracheltls  virus  having  neutralization 
indices  of  3.5  or  greater  were  satisfactory  for  conjugation.  The  optimum 
conjugation  ratio  of  FITC  to  protein  was  0.03  mg  dye  per  mg  protein  at 
a  conjugation  time  of  12  hours.  Reactions  of  a  high  fluorescent  Intensity 
were  observed  in  Infected  tracheal  smear  preparations  that  were  fixed  in 
acetone  at  -20  C  for  10  minutes  and  reacted  for  30  minutes  with  conjugates 
adjusted  to  contain  twice  the  protein  concentration  of  the  FA  titration 
endpoint.  A  washing  time  of  20  minutes  or  more  in  phosphate-buffered  saline 
did  not  affect  the  intensity  of  specific  reactions.  Infected  tracheas 
could  be  stored  at  4  C  under  moist  conditions  for  72  hours  and  retain  their 
reactivity. 
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7498 

Burnham,  T  K.;  Fine,  G<;  Neblett,  T.R.  1964.  Tumor  imprints  as 
a  source  of  nuclear  sub8tra*'e  for  the  detection  of  antinuclear  factors- 
J.  Invest.  Dermatol,  42:7-9. 

Sera  of  patients  with  positive  lupus  erythematosus  cell  tests,  scleroderma, 
and  various  dermatoses  were  Investigated  for  antibodies  to  skin  components 
and  antinuclear  factors  by  the  indirect  fluorescent  antibody  technique. 
Speckled  nuclear  fluorescence  In  the  epidermis  was  seen  with  several 
of  the  scleroderma  sera.  Epidermal  nucleolar  fluorescence  occurred 
with  one  scleroderma  serum;  homogeneous  epidermal  nuclear  fluorescence 
was  seen  with  several  of  the  lupus  erythematosus  cell  positive  sera, 

Tumor  Imprints  were  far  superior  for  the  detection  of  antinuclear 
factors  to  the  conventional  blood  smears  and  tissue  sections.  Nucle.ir 
fluorescence  was  much  more  conspicuous  because  of  greater  number,  size, 
and  delineation  of  nuclei  and  the  greater  quantity  of  some  of  the  nuclear 
antigens. 

7499 

Chadwick,  P.;  Abbott,  L.  1964.  Specificity  and  sensitivity  of  a 
microcolony  technique  for  fluorescent  antibody  Identification  of  pathogenic 
Escherichia  coll  serotypes.  Can.  J.  Microbiol.  10:853-859, 

The  specificity  and  sensitivity  of  a  fluorescent  antibody  technique 
applied  to  growing  mlcrocolonles  has  been  Investigated,  using  serotypes 
of  Escherichia  coll  responsible  for  infective  enteritis  as  a  model. 
Mlcrocolonles  of  ten  JE.  coll  serotypes  showed  bright  fluorescence 
when  treated  with  homologous  conjugated  antiserum  but  no  fluorescence 
when  treated  with  heterologous  conjugated  antisera.  Mlcrocolonles 
of  Enterobacterlaceae  strains  of  other  genera  or  of  coll  strains 
not  associated  with  Infective  enteritis  showed  no  fluorescence  when 
treated  with  conjugated  antisera  prepared  against  the  enteritis  serotypes 
Experiments  with  artificially  Infected  fecal  suspensions  showed  that 
the  sensitivity  of  the  microcolony  technique  was  approximately  100 
times  greater  than  that  of  the  direct  smear  method.  A  number  of  other 
advantages  and  possible  disadvantages  of  the  microcolony  technique 
are  discussed  and  Its  usefulness  in  epidemiological  work  Is  suggested 
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7500 

Cookson,  L.O.C.  1964.  Some  modifications  of  the  fluorescent  antibody 
test  In  human  bllharzlasls.  Bull.  WHO  31t799-813. 

Although  the  FA  test  for  human  bllharzlasls  has  proved  of  great  value, 
its  use  involves  certain  difficulties  that  the  author  has  attempted  to 
obviate.  The  paper  describes  a  cheap  and  reproducible  method  for  producing 
a  cercarlal  antigen  conjugated  with  rhodamlne  B  200  for  use  In  the  indirect 
FA  test.  The  second  part  deals  with  a  new  modification  In  which  the 
conjugated  cercarlal  antigen  la  employed  with  a  bentonite-absorbed  FITC 
antlhuman  globulin  serum  and  dlsctisses  the  advantages  of  this  test  over 
the  normal  FA  test.  Experience  has  shown  that  the  use  of  rhodamlne-albumln- 
coated  cercarlae,  conjugated  cercarlae,  or  normal  fixed  cercarlae  as  antigens 
does  not  always  give  valid  results  when  compared  with  those  obtained  with 
the  FA  test  or  the  ordinary  complement  fixation  test  in  bllharzlasls. 

The  author  describes  a  modification  of  the  complement  fixation  test  Involving 
the  use  of  a  bentonite-absorbed  fluorescent  antl-guinea-plg  serum  and 
the  RB  200  -  conjugated  cercarlae  described  earlier.  This  test  has 
given  reproducible  results  In  known  positive  control  human  sera  that  have 
been  valid  when  compared  with  the  Sadun  FA  test,  the  conjugated  cercarlal 
FA  test,  and  the  bentonite  fluorescent  antibody  test  described  In  the 
second  part  of  this  paper. 

7501 

Dacres,  W.6.  1963.  Fluorescein- labeled  antibody  technique  for  Identification 

of  leptosplral  serotypes:  Refixatlon  of  formalin- fixed  organisms  with 
osmlc  acid  vapor.  Amer.  J.  Vet.  Res.  24*1321-1323. 

Leptospires  fixed  with  osmic  acid  vapor  were  stained  specifically  with 
fluorescein- labeled  antibody  conjugates.  Leptospires  fixed  with  formalin 
underwent  a  great  degree  of  cross-staining.  Those  fixed  with  formalin 
and  subsequently  treated  with  osmlc  acid  vapor  stained  specifically. 

7502 

Danlelsson,  D.  1965.  A  membrane:  filter  method  for  the  demonstration 
of  bacteria  by  the  fluorescent  antibody  technique;  1.  A  methodological 
study.  Acta  Pathol.  Microbiol.  Scand,  63:597-603, 

Bacteria  suspended  in  tap  water  or  cultured  in  broth,  and  then  trapped 
on  non-f luorescent  membrane  filters,  could  be  identified  within  one  hour 
by  means  of  the  fluorescent  antibody  method.  For  this  purpose  the  fluores¬ 
cence  microscope  was  equipped  for  incident  illumination.  The  technique 
described  allowed  a  quantitative  determination  of  the  bacteria  identified 
serologically. 


Danlelsson,  D.;  Laurell,  G.  1963.  Rapid  detection  of  small  numbers 
of  bacteria  in  water  by  means  of  fluorescent  antibodies o  Acta  Pathol „ 
Mlcrobiolc  Scand.  58:159. 

FA  technique  combined  with  membrane  filter  technique  has  been  used 
to  study  bacterial  contamination  of  water.  Known  concentiations  of 
the  test  bacteria,  enteropathogenlc  Z,  coll,  were  added  to  fixed 
volumes  of  water.  As  a  rule  1  liter  was  filtered  through  a  membrane 
filter  (Mllllpore  HAWG,  47  mu).  At  bacterial  densities  of  500  to  1,000 
bacteria  per  liter  Identification  was  accomplished  In  2  hours.  At 
lower  concentrations  the  membrane  filters  were  Incubated  for  various 
periods  In  broth  and  subsequently  centrifuged  to  concentrate  the  bacteria. 

A  concentration  of  50  bacteria  per  liter  could  be  detected  In  5  to  6 
hours,  IS  to  20  In  8  to  10  hours,  and  2  to  5  In  12  to  16  hours,  respectively 
The  technique  was  also  quantitative  at  different  ratios  (0.2  to  100} 
between  concentration  of  contaminating  bacteria  and  test  bacteria. 

By  conventional  methods,  diagnosis  could  be  made  after  48  hours  at 
the  earliest.  At  a  high  ratio  of  contaminating  bacteria  to  test  bacteria, 
the  latter  could  often  not  be  Isolated.  Promising  attempts  have  been 
made  to  detect  bacteria  directly  on  nonfluorescent  membrane  filters 
(Mllllpore  HABG),  Samples  of  the  water  of  a  river  in  central  Sweden 
were  examined  for  enteropathogenlc  Z„  coll.  By  the  use  of  PA  ten  different 
strains  of  these  bacteria  were  detected.  Six  of  these  were  also  isolated 
by  conventional  tests.  Complete  article. 

7504 

Danilova,  ToA.;  Korn,  T.Ya.  1964.  The  possibility  of  elimination 
of  cross-reactions  between  streptococci  of  various  groups  and  staphylococci 
In  applying  the  fluorescent  antibody  method.  Zh.  Mlkroblcl .  Epidemiol. 

1  Immunoblol.  41:13-16. 

In  the  direct  method  of  fluorescent  antibodies  the  fluorescent  serum 
to  Group  A  Streptococcus  stained  not  only  strains  of  the  homologous 
group,  but  also  cultures  of  C  and  G  groups  anu  some  Staphylococcus 
strains.  The  sorption  of  a  labeled  serimi  wltn  the  live  Streptococcus 
Group  C  culture  eliminated  the  specific  stalnir-g  of  strains  of  the 
Groups  C  and  G,  however,  the  sorbed  serum  retained  its  capacity  to 
stain  Staphylococcus.  Treatment  of  fixed  smears  in  a  trypsin  solution 
has  made  it  possible  to  eliminate  the  Staphylococcus  staining  without 
disturbing  the  specific  fluorescence  of  the  Group  A  Streptococcus 
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Demlssle,  A.  1964.  The  Isolation  of  enteropathogenlc  salmonella*  from 
the  River  Pyris  and  their  detection  by  the  fluorescent  antibody  method. 

Acta  Pathol.  Microbiol.  Scand.  60$ 299^300. 

In  an  investigation  aimed  at  isolating  enteropathogenic  salmonellae  from 
the  River  Pyris,  a  modified  swab  technique  and  filtration  through  membrane 
filters^  supercel,  and  Seitz  filters  were  compared.  Negative  results  were 
obtained  when  impure  river  water  was  filtered  through  membrane  and  Seitz 
tilters.  Nine  salmonellae  strains  were  isolated.  One,  typhimurlum. 

NS  phage  t3rpe,  -was  isolated  by  the  aupercel  method.  Swabs  were  made  from 
strips  of  gauze  compactly  rolled  around  rectangular  wire  frames,  15  by 
20  cm  and  about  5  to  7  inches  thick.  These  swabs  immersed  in  the  river 
for  48  to  96  hours  were  effective  traps  for  salmonellas.  One  strain  of 
.§>•  g^tatvphi  B,  3AI  var.  2,  one  of  S_.  blocklev.  ‘<nd  one  of  _S.  enteritidls 
were  Isolated  by  this  method. 

7506 

Diggs,  C.L.;  Sadun,  E.H.  1965.  Serological  cross-reactivity  between 
Plasmodium  vivax  and  Plasmodium  falciparum  as  determined  by  a  modified 
fluorescent  antibody  teat.  Exp.  Parasitol.  16:217-223. 

The  cross-reactivity  between  vivax  and  jP.  falciparum  was  studied  by 
indirect  fluorescent  antibody.  TVo  modifications  were  employed;  use  of 
liquid  nitrogen  for  preservation  of  parasitized  whole  blood  for  the  source 
of  antigen,  and  use  of  Evans  blue  as  a  counterctair >  Six  of  29  sera  from 
natural  vivax  infections  reactive  with  P_.  vivjx  antigen  were  also  reactive 
with  1^.  falciparum  antigen.  Eleven  of  21  serologically  positive  sera 
from  natural  P.  falciparun  infections  were  reactive  with  vivax  antigen, 
two  of  these  with  the  vivax  antigen  only.  Sera  from  human  volunteers 
with  either  P..  vivax  or  jP,  falciparum  infections  were  titrated  in  parallel 
tests  with  homologous  and  heterologous  antigen.  Geometrical  mean  reciprocal 
titers  with  P.  falciparum  sera  were  28.3  for  the  homologous  antigen  and 

6.3  for  the  heterologous  antigen.  For-^.  vivax  sera  the  values  were  17.2  and 

9.3  for  the  homologous  and  heterologous  antigens.  Values  for  the  JP.  falciparum 
sera  were  132  with  the  homologous  antigen  and  20.0  with  the  heterologous 
antigen;  the  vivax  sera  gave  values  of  30.0  and  ii.9  with  the  homologous 
and  heterologous  antigens.  Two  hundred  and  forty-six  sera  from  subjects 
presumably  free  of  malaria  revealed  28  positives.  There  are  both  a  specles- 
specvfic  and  a  group-specific  component  in  these  two  organisms.  Thi  usefulness 
of  the  filter  paper  method  of  blood  collection  was  confirmed. 
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Eveland,  W,C-  1964  Use  of  a  fluorescein- labeled  sonically  disrupted 
bacterial  antigen  to  demonstrate  antibody-producing  cells  J  Bacteriol 
88.1476-1481, 

Cells  obtained  by  primary  tissue  culture  of  the  spleens  of  chickens 
insnunlzed  with  sonically  disrupted  Escherichia  coll  0111  organisms 
were  stained  with  a  fluorescein- labeled  homologous  antigen  by  use  of 
direct  inmunof lucres cent  methods  Brilliant  staining  of  the  cytoplasm 
in  cells  from  Immunized  birds  appeared  to  be  diffuse  In  certain  cells 
and  rather  globular  In  others  In  contrast,  cells  from  nonimmunlzed 
birds  showed  no  staining  at  all  The  cells  involved  in  the  specific 
reaction  appeared  to  be  those  of  the  lymphocyte-monocyte-plasma  cell 
types,  as  shown  when  stained  by  the  May-Grunwald-Giemsa  method  Preparations 
stained  by  the  methyl  green-pyronln  technique  revealed  an  increase 
In  the  pyronlnophlllc  cells  In  the  preparations  from  the  immunized 
birds,  thus  demonstrating  Increased  amounts  of  ,.lbonuclelc  acid  in 
these  cells,  which  In  turn  is  consistent  with  the  presence  of  antibody 
globulin  Specificity  of  the  reaction  was  confirmed  also  by  stainin'' 
antibody-coated  E  coll  0111  organisms  with  the  conjugate,  precipitin 
reaction  with  specific  antibody,  and  specific  agglutination  with  circulating 
antibody  from  the  irmunizeo  birds 

7508 

Guthe,  T  ;  Vaisman,  A,;  Paris-H?melin,  A  1964  Fluorescent  antibody 
technique  using  dried  and  eluted  blood.  Study  of  the  preservation 
and  shipment  of  samples  at  high  temperatures  Bull  WHO  31  87-94 
In  French 

The  possible  effect  of  shipment  by  airmail  to  tropical  countries  and 
of  storage  of  the  blotting-paper  discs  at  temperatures  ranging  from 
21  to  43  C  for  32  to  80  days  was  investigated  The  results  show  that 
such  transport  and  storage  do  net,  in  the  conditions  described,  significantly 
affect  the  results  of  FTA-100  testing  of  disc  eluents  The  test  results 
with  disc  eluents  after  actual  air  shipment  and  storage  in  tropical 
conditions  also  showed  good  agreement  with  the  results  of  FTA  te'^ting 
of  sera  examined  immediately  after  collection  A  slight  degradation 
of  reactive  venipuncture  sera  appeared  when  the  sera  were  stored  in 
the  laboratory  at  18  to  20  C  and  then  retested  in  comparison  with 
alr-shipued  discs  or  discs  stored  during  the  same  period  in  the  laboratory 
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Johnaon,  G.D.,  Holborow  E.J.  1963  lioounof luorescent  test  for  rheumatoid 
factor  in  serum.  Lancet  2:1142-1143, 

A  method  for  demonstrating  rheumatoid  factor  by  immunofluorescence,  using 
sheep  blood  smears  sensitized  with  hemolysin,  is  described.  Correlation 
was  found  between  positive  ttalnlng  and  differential  agglutination  titer. 

7510 

Joncas,  J.  1964.  The  direct  fluorescent  antibody  technique  studied  with 
reovlrus  Type  I.  Rev.  Can.  Biol.  23:333-338. 

A  fluorescent  antibody  technique  is  described  that  consists  of  a  few  technical 
modifications  of  the  standard  method.  Reovlrus  Type  I  was  the  antigen 
used.  Tissue  culture  medium  devoid  of  antibiotics  and  of  phenol  red  has 
been  found  to  decrease  tne  intensity  of  Che  autof lucres cence  of  the  tissue 
culture.  The  length  of  the  staining  period  has  been  shortened  to  10  minutes 
at  room  temperature  with  improved  tesults.  A  homemade  tray  is  menLii.-ned 
that  greatly  facllicates  the  handling  of  the  small  cover  slips,  and  the 
Columbia  staining  dishes  have  been  found  most  helpful.  Finally,  photograpns 
were  taken  without  any  change  in  filters  using  an  Ansochiome  200  daylight 
color  film  on  a  Leitz  micros 'ope. 

7511 

Kaplan,  W.;  Kaufman,  L.  1963=  Specii.c  fluorescent  antiglobulins  for 
the  detection  and  identification  of  Bi.a3tc.~*vces  d^rmatltidis  yeast-phase 
cells,  Mycopathcl.  M;,'!:ol,  Appl ,  i9-i'3  I80,'x 

Two  iota  of  rabbit  anti.  Biaatomyces  dermatitiixa  ii-obulins  were  conjugated 
with  flucreacein  isothiouyanace.  These  reagents  brlgitly  stained  elements 
of  the  yeast  and  mycelial  phases  of  ten  strains  of  al  Tnatltldls .  In 
addition,  the  -abelad  antibodies  cross- reacted  with  eiemenc’  of  the  yeast 
and  rayzelisl  phases  of  seven  strains  of  Histoplasma  capsulatim  and  cells 
of  nuroerous  other  heterologous  fungi.  Adsorption  of  one  lot  of  labeled 
antibodies  twl .e  with  yeast  cells  of  H.  capaulatum  and  once  with  elements 
of  Oectrichum  candldum  rendered  the  conjugate  specific  for  the  yeast  pease 
of  B  denaatitldie  Three  adaerptions  wit:,  yeast  cells  H,  capaulatum 
follca*ed  by  t  single  adsorption  with  eiesient.s  of  £.  var.dldum  rendered  the 
second  .conjugate  specifiv.  for  yeast-phasa  cells  o£  B.  demac itidls -  The 
specific  reagents  did  n.  .  ract  with  the  mvceiial  phase  of  this  fungus, 
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Karcaan,  L.  1960.  The  role  of  rabbits  In  sylvatic  plague  epidemiology, 
with  special  attention  to  human  cases  In  New  Mexico  and  use  of  fluorescent 
antibody  technique  for  detection  of  Pasteurella  pestis  in  field  specimens. 
Zoonoses  Res.  Isl-Z?. 

The  epidsmiologlcal  role  of  rabbits  in  sylvatic  plague  was  evaluated 
to  define  their  position  in  the  natural  plague  cycle  and  in  public 
health.  A  review  of  the  literature  indicated  that  little  is  known, 
but  that  numerous  observations,  especially  in  South  America,  suggest 
that  rabbits  become  infected  during  epizootics  and  may  convey  the  infection 
to  man.  The  fluorescent  antibody  staining  technique  was  used  to  identify 
plague  organisms  in  animals  found  dead  in  the  field.-  Bone  marrow  provided 
the  most  useful  tissue  for  application  of  this  method  to  material  from 
cadavers  of  varying  degrees  of  decomposition. 

7513 

Komninos,  G.N.;  Tompkins,  V.N.  1963.  A  simple  method  of  eliminating 
the  cross-reaction  of  Staphv iococcus  in  the  fluorescent  antibody 
technic.  Amer.  J.  Clin.  Pathol.  40; 319- 324. 

Rabbit  Immune  aera  against  various  species  of  bacteria,  when  tested 
by  the  direct  or  Indirect  fluorescent  antibody  method,  cross-react 
with  certain  staphylococci.  When  staphylococci  on  a  slide  were  pretreated 
with  papain,  then  anti-meningococcal,  anti-streptococcal  A,  or  anti- 
Escherichia  coli  immune  serum  failed  to  cross-react.  When  similarly 
treated  slides  were  stained  with  anti-Haemophilus  influenzae,  anti- 
pneumococcal,  or  anti-Lis teria  monocytogenes  immune  serum,  papain 
eliminated  cross-reaction  only  after  these  sera  were  absorbed  with 
a  staphylococcal  strain.  The  difference  in  the  effectiveness  of  papain 
suggests  that  in  the  case  of  the  first  three  iennine  sera  the  cross-reaction 
factor  was  solely  a  papain-sensitive  substance  and  that  in  the  latter 
three  Immune  sera  two  factors  were  involved — a  heterogenetlc  antigen 
requiring  the  corresponding  absorption  and  the  papain-sensitive  substance- 
A  practical  application  of  these  findings  is  discussed. 
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7514 

Kundlu,  W.D.;  Liu,  C.  1963.  Effects  of  ecotoDO,  ultrsvlolot  Irrodlatlon, 
and  fomalln  on  West  Nila  virus  Infsctlvlty  and  iaaunofluorascwit  antla^ilclty. 
Proc.  Soc.  Exp.  Biol.  Mad.  114i359>3t>0. 

Infsctlvlty  of  West  Nile  virus  In  froaen  sections  was  Inactivated  by  UV 
light  in  a  natter  of  alnutea,  but  antigenicity  persisted  for  several  hours. 
iBnersion  of  Infected  frozen  sections  In  acetone  Inactivated  99  per  cent 
of  virus  Infsctlvlty  In  ninutes,  yet  antigenicity  was  not  isipalred  for 
as  long  as  2  weeks  at  roon  tesiperature.  In  our  hands  fixation  by  fomalin 
was  unsatisfactory.  ' 


7515 

LaBrec,  E.H.  1965.  The  effects  of  fixation  and  postflxa'  ton  treatnent 
of  nonspecific  fluoreacence  in  tissues.  Bacterlol.  rru^.  M130c61. 

The  protein  granules  of  polyaorphonuclear  eosinophil  and  neutrophil  (FMN) 
leukocytes  exhibit  a  striking  affinity  for  fluoreacelD> labeled  antibody. 
Despite  istprovenents  in  reagents  and  techniques,  nonspecific  fluorescent 
(NS?)  atulnlng  of  these  grenules  remains  s  problam  In  using  FA  methods. 

The  effects  of  fixation  and  postflxetlon  B»ethods  on  NSF  staining  and  a 
nsthod  fpr  eliadnatlng  NSF  staining  of  Pf!N  granulaa  are  reported.  Froaen 
sectlona  of  tissues  or  bone  narrow  smears  were  fixed  in  various  nonpolar 
solvents,  dried,  Immaraed  In  0.05  M  HCl,  washed  In  buffered  aellne,  end 
stained  i^th  FA.  Under  these  conditions,  PMN  granules  were  not  stained 
by  FA;  they  were  stained  by  FA  if  the  sections  or  smears  were  fixed  in 
10  per  cent  formalin  prior  to  HCl  treatsMnt.  Poatfixatlon  trestment  with 
0.05  M  HCl  did  not  affect  specific  entigcn-FA  reections  in  varlo'.ts  cystsms 
cxnlned.  The  effects  of  fixation  and  postfixation  on  etalolag  of  FMN 
granules  by  eoain  TS  (tatrabroaofluoreaceln)  and  related  dyes  were  the 
same  ee  those  seen  with  FA.  These  stainiog  reactions  end  others  to  be 
reported  suggest  that  v,hs  fluoreacsin  molecule  conjugated  to  senoi  protein 
retains  its  property  to  react  with  tlasue  like  e  free  dye  molecule. 

7516 

Leibovlts,  A,;  Oberhofar,  T.R,;  Meacham,  J.T.;  Diestelhorst,  t  w 
1963.  Rnhancament  of  specificity  of  the  fluorescent  treponesutl  antibody 
teat  as  coa»sred  with  the  TPI  teat.  Amer.  J.  Clin,  Pathol.  40; 430-486. 

The  production  of  Irepocema  pellidiai  antigen  that  readily  adheres  to  glees 
slidse  is  further  resolved  by  euspeneion  cf  orgeniems  treated  with  sodium 
hypochlorite  in  norrukl  saline  solutior  chat  contains  5  per  cent  inactivated 
normal  rabbit  eerxn.  This  solution  also  permits  the  rtcrage  of  trcponemec 
in  the  deep  freeze  without  dlalnuCion  of  fluorescence.  The  fluorescent 
trepooemel  antibody  (FTA)  100  teat  was  as  specific  and  aa  sensitive  as 
the  Treponema  oallidua  izaobilization  test  to  rule  out  biologic  false 
positive  reactors.  Paired  senss  specimens  enhanced  the  reliability  of 
both  tests  in  rendering  a  definite  diagnosis. 
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Mae^trone  G,  1963,  Demonstration  of  leptosplral  and  viral  anti^gens 
in  fonnaiiri- fixed  tissues.  Nature  197  409-410 

Modifications  c  tissue  prepar;«:lon  procedures  for  FA  staining  are 
described.  These  modifications  warrant  further  investigation  because 
of  the  following  practical  implications  Elimination  of  the  hazard 
of  handling  infectious  material,  simplification  of  collection,  shipment, 
and  storage  of  suspected  specimens;  investigation  by  PA  of  specimens 
submitted  for  routine  hlstopathological  examination;  and  possibility 
of  a  more  extensive  use  of  this  relatively  new  tool 

7518 

Marshall,  J,D.,  Jr  1964  The  use  of  immunofluorescence  for  the  luentlfl- 
cation  of  members  of  the  genus  Pasteurella  in  chemically  fixed  tissues 
Dlss  Abstr.  24  4921. 

PA,  cultural,  and  histologic  methods  were  uaed  to  determine  the  effective¬ 
ness  of  FA  for  diagnosis  of  pasteurellosis  Specimens  were  obtained 
from  animals  Infected  with  Pasteurella  gallinarum.  £  haemolytlca. 

Pul-oclda.  P.  novlclda,  £.  pestle,  P,  pseudotuberculosis .  and  P.  tularcnsis 
FA  provided  rapid,  reliable  Identification  of  all  species  in  pure 
or  mixed  cultures  or  from  untreated  clinical  material  P-  pestis 
and  £,  pseudotuberculosle  cross-reacted  serologically  Fraction  1 
antiserum  from  £,  oestis  was  specif’ c  Ethanol  (95  or  70  per  cent) 
methanol,  chloroform,  or  10  per  cenc  formalin  were  satisfactory  fixatives 
for  all  snecies  except  £  pestis  and  £,  pseudotuberculosis  Methancl 
was  the  iy  satisfactory  fixative  for  these  Histopathologic  studies 
using  FA  are  described 

7519 

Miller,  J.N.;  Whang,  S.J.,  Boak,  PA  ,  Carpenter,  C.M-  19^4 
Complexities  of  the  fluorescent  treponemal  antibody  test  and  its  pre¬ 
liminary  evaluation  in  the  serologic  diagnosie  of  syphilis  lech  Bui).  Rcgisc 
Med.  Techno!  34  37-39  Also.  Amer-  J.  Clin  Pathol  4i  J37-3J9 

The  use  of  Treponema  pallidum  antigen  suspended  in  Nelson  a  medium 
in  the  fluorescent  creponeiwl  antibody  (FTA)  test  tesulted  in  a  rtduc 
tlon  of  90  to  95  per  cent  in  the  numbers  or  organisae  preaent  after 
the  test  vas  performed,  as  well  as  a  (ragncntailon  of  many  organisms 
When  the  treponemas  wcie  suspended  in  sterile  0  85  p« r  cent  saline 
solution  and  preserved  with  1  iC  000  final  dilution  <f  **erthloiate, 
neither  loss  of  antigen  nor  f ragaentatlon  was  ji*rtvud  The  contents 
of  Sa^h  individual  vial  ot  labeled  cvtlhuraan  globulin  should  b«  titered 
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and  stored  at  -20  C.  Sunjectlvareas  involved  In  determining  the  intensity 
of  the  fluorescent  reaction  necessitated  close  comparison  of  the  results 
of  the  test  with  positive  control  sera.  Of  35  diagnostic  problem  sera 
that  were  reactive  In  the  TPI  test,  29  (82.9  per  cent)  were  FTA-reactlve. 

In  the  same  category  94.2  per  cent  were  ?TA-nonreactive.  Thus,  the  FTA 
tent  failed  as  a  mnans  of  detecting  17.1  per  cent  of  the  patients  with 
latent  syphilis.  Greater  experience  and  extensive  research  are  essential 
before  the  FTA  test  can  be  used  as  a  dependable  procedure  for  the  diagnosis 
of  syphilis. 

7520 

Mlura,  T.;  Kacii,  T.  1964.  Autof luorsscence  of  pathogenic  fungi.  Tohoku 
J.  Exp.  Med.  82^58-163. 

Autof luorcscence  of  pathogenic  fungi  was  Invot^tlgated.  Smears  rere  m^ide 
from  the  surface  of  the  growth  on  4  per  cent  glucose  agar  and  were  flxad 
by  heatlvig,  absolute  alcwhol,  or  formalin  and  were  placed  under  the  fluorescence 
microscope.  Tne  fungi  tested  shewed  various  kinds  of  autoflucrescence. 

There  ver*  considerable  differences  in  brightness  or  in  color  tone  of  auto- 

fluorescence  dV'?i  to  the  difference  of  species,  but  none  due  to  differeoce 

of  strains.  Of  all  fungal  species  eated,  Microacoruct  laponictm  and  Epidermophv ton 

fxoccosum  gave  the  most  brilliant  autofluorescence;  its  color  tone  wa? 

pale  blue.  Fixation  methods  affected  the  brightness  of  autoflt.~  xnce, 

and  heating,  was  most  effective  in  j.'!l::wiag  the  most  brillie.'it  autofluorescence. 

7521 

Miura,  T.;  KasJ  t,  1961,  DU  'rer.c*  In  result  of  the  fluorescent  antibody 
staining  of  demu.wophytes  due  tc  tV.i  difference  cf  fixing  procedure. 

Tohoku  J.  Exp.  Med.  84; 72-80. 

The  probable  relationsh-.p  between  the  intensity  of  the  flvorescent  antibody 
staining  reset jon  of  dermatophytes  and  fixing  procedure  of  the  smear  was 
investigated.  Smear*'  of  dermatophytes,  lucludiog  Trichophyton  rubrum. 

X*  Interdigit&ie.  T.  asteroides.  P.p idermophy ton  f loccosumo  end  Microsporum 
iaponicun.  were  fixed  by  heating,  by  ethanol,  or  by  formalin,  or  were 
left  to  be  air-'dried  without  fixation.  They  were  stained  with  eithei 
anti  '  T.  rubrum  or  anti  -  interdlgitale  fluorescent  antibody.  The 
experiments  have  led  to  the  conclusion  that,  of  the  fixing  techniques 
employed^  heating  was  the  most  desirable.  Smears  fixed  by  hasting  could 
ha'-dly  be  stained  with  any  of  the  conjugates,  ar.d  they  gave  the  most  brilliant 
autof luorescence. 
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Na'^zti,  R.C.,  Ghose^  i.;  Porteoua,  l.B.-;  Urquhari^  J.A  1963. 

Detection  of  autoant ib  dies  to  cytoplaanlc  and  nuclear  utlgens  In 
freesi-drled  thyroid.  J.  Clln„  Pathol.  16r 281-282. 

The  most  important  single  fantoi  for  success  with  the  present  freese-drying 
method  is  the  suitability  of  the  original  thyroid  tissue  to  provide 
antlgenlcally  active  microscopical  preparations.  The  thyroid  should 
be  hyperplastic  to  ensure  an  abundance  of  cytoplasmic  microsomal  antigen 
and  a  predominance  of  small  acini  to  retain  colloid.  If  satisfactory 
embeddad  tissue  blocks  were  available  commercially;  the  technique  for 
cellular  and  colloid  antigens  described  in  this  and  the  previous  publication 
could  be  used  for  most  routine  laboratory  investigations  of  clinically 
significant  autoantibodies. 


Ockiitz,  H.W.;  Weppe,  C.-M.  1964  The  bacteriological  diagnosis  of 

jertuosis;  flourescencs  serologj  anJ  culturli\g  compared;:  II.  The  fluoro- 
chromatiza  ■'on  of  antibodies  of  Box.etella  pertussis.  Zentralbl.  Bakteriol. 
194i  103-114.  <.<«rman. 

A  report  is  made  on  personal  experiences  with  the  preparation  of  anti- 
pertussis  serum  suitable  for  fluorochromatlzatlon  of  antibodies^  and 
also  on  the  concentration,  coupling,  purification,  and  testing  of  this 
seruL ,  Finally,  the  preparation  and  critical  examination  of  the  microscopical 
preparations  are  described. 


Paronetto,  F.  1963.  The  fluorescent  antibody  technique  applied  to 
titration  and  identification  of  antigens  in  solutions  or  antisera, 

Proc.  Soc.  Exp,  Biol.  Med.  113^^394-397. 

Ceir>i1ose  acetate  discs  or  agar  are  useful  supporting  media  for  titration 
or  identification  of  antigen  or  antibody,  "^he  cellulose  acetate  fluorescent 
spot  method  is  simple  to  perform  and  read  and  requires  only  a  few  lambda 
of  antlueruM  or  antigen,  tne  fluorescein- impregnated  agar  method  is 
essentially  the  same  as  tie  fluorescent  antibody  technique  applied  to 
tissue.  In  the  titratlcr.  of  antlbovlne  serum  albumin,  antihuman  ganoaa 
globulin,  and  antihoree  serun,  both  fluorescent  methods  were  more  sensitive 
than  the  ring  precipitin  test,  when  the  indirect  staining  was  used. 

In  addition,  the  methods  permitted  selection  of  proper  fixatives  for 
a  given  antigen  and  determination  of  the  proper  concentration  of  labeled 
antisera  for  demonstration  of  tissue  antigen. 
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Paton,  A.M.  1964.  Th  adaptation  of  tPo  immunof lucres  ance  technique 

for  uae  In  bacterlolr^lcal  Invaatlgatlona  of  plant  tissuf .  J.  Appl.  Bacterlol. 

27:237-243. 

The  preparat.lon  of  plant  tlsaue  for  exar^inatlon  by  FA  la  described.  Tlie 
procedure  suggested  are  intended  to  overcotae  some  of  the  aajcr  obstacles 
encoimtered  end  Che  efficacy  of  the  method  for  plant  investigations  Is 
upheld  by  Its  successful  apvllcatlon  In  a  simple  test  system. 
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Post,  R.S.  1963.  Formation  of  llpid-proteln  complexes  In  renal  epithelial 
cells  in  the  course  of  protein  reabsorption.  J.  Lab.  Clin.  Med.  62*1001-1002. 

Serum  proteins  penetrate  normal  glomerular  structures  separating  capillary 
lumen  and  Bowman's  space  at  a  variable  rate.  Protein  loading  in  the  animal 
and  human  reaults  in  an  increased  loss  of  protein  from  the  glomerulus. 
Morphologic  changes  occur  chat,  suggest  irtracelluler  localisation  of  protein 
in  a  system  of  ducts  and  vacuolar  structures  that,  as  determined  by  electron 
microscopy,  are  membrane- lined.  The  author  has  been  able  to  demonstrate, 
with  FA,  bovine  serum  albumin  in  discrete  structures  within  epithelial 
cells  of  the  proximal  tubules  and  glomeruli  of  cats  within  24  hours  of 
injection  of  the  protein.  In  addition,  hlstochemlcal  studies  and  observed 
variation  in  fluorescence  Intensity  within  the  glomerular  cytoplasmic  structures 
correlate  to  suggcsst  biochemical  alteration  of  the  contained  protein  with 
formation  of  lipld-proteln  complexas.  With  the  same  technique,  rat  globulin 
was  demonstrated  after  bovine  albumin  loading  within  both  types  of  eplfhellai. 
cells  In  amounts  greater  chan  nonral.  These  latter  observations  cast  some 
doubt  on  the  specificity  of  globulin  localization  in  the  glomerulus. 

A  special  tissue  preparation  technique  is  described. 

7527 

Ramlrez-De  Pita,  V.;  Velez-Pratt,  G.j  Blagl,  F.  1965.  Immunofluorescence 
detectable  antigens  in  calcareous  corpuscles  of  Cvetlcercus  cellulosse. 

Rev.  Fac,  Med.  Unlv.  Nac,  Autonoma.  Mex.  7:379-383,  In  Spanish. 

A  procedure  for  obtaining  tissue-free  calcareous  co.^puscles  of  Cysticercus 
cellulosae  is  described.  The  antigenic  protein  material  appears  in  the 
homogenized  fluid.  It  is  absent  from  the  NaOH  and  HCI  created  corpuscles. 

The  homogenized  fluid  gives  gel  precipitation  bands  with  serum  from  rabbits 
Inoculated  with  Cysticercus  cellulosae  antigen.  BA-47-38435. 
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Ryschenkow,  E.;  Wertlake,  P.T.  1965,  Visualization  of  fungi  and 

other  vicroorganlsmB  on  Millipore  filter  by  fluorescent  antibody  tecixilque. 

Bacteriol.  Proc.  M23‘.43, 

A  technique  has  been  developed  applicable  to  fungi  and  other  microorganisms 
in  fluid  that  yields  microorganisms  with  specific  fluorescence  Chat 
c'^ntrasts  crisply  with  a  dark  Millipore  filter  background.  Both  direct 
and  indirect  fluorescent  methods  were  successful.  For  the  direct  method, 
three  volumes  of  homologous  fluorescent  antisera  were  added  to  one 
volume  of  washed  saline  suspension  of  organisms,  mixed,  and  allowed 
to  stand  for  30  minutes  at  24  C.  The  mixture  was  then  washed  two  times 
with  buffered  saline,  resuspended  In  saline,  and  passed  through  a  0.43-^ 
micron  Millipore  filter  "with  a  Swlnny  hypodermic  adapter.  The  filter 
was  dried  at  37  C  for  30  minutes  and  placed  on  a  slide  with  Immersion 
oil  and  cover  slip  for  examination.  The  Indirect  method  was  similar 
except  that  the  suspension  was  originally  exposed  to  untagged  homologous 
antisera,  and  fluorescent  antiglobulin  was  added  to  the  washed,  sedimented 
cells.  These  procedures  are  especially  recommended  for  rapid  identification 
of  small  numbers  of  microorganisms  in  body  fluids  that  ate  normally 
sterile,  or  In  early  or  scant  broth  cultures  when  it  Is  important  to 
prevent  loss  of  cells. 

7529 

Slnha,  R.C.;  Black,  L.M,  1963.  Wound-tumor  virus  antigens  in  the 
internal  organs  of  an  Insect  vector.  Virology  21s 183-187. 

A  simple  method  of  dissecting  out  the  various  internal  organs  of  Agallla 
constricts  Van  Duzee  is  described.  Wound-tumor  virus  antigens  were 
detected  by  FA  in  hemolymph  smears  of  virullferous  leafhoppers  of  both 
sexes  and  In  the  smears  of  the  fat  body  from  female  transmitters. 

The  fat  body  of  only  one  male  transmitter  of  ten  tested  was  positive. 

When  organs  of  the  same  kind  from  11  to  20  exposed  or  virullferous 
leafhoppers  were  pooled  and  extracts  tested  for  wound-tumor  soluble 
antigens  by  the  precipitin  ring  test,  a  positive  reaction  was  given 
by  the  fat  body.  Intestine,  and  salivary  glands  of  both  sexes  and  by 
the  ovaries.  Malpighian  tubules  and  the  testes  failed  to  show  a  positive 
leaction.  Although  the  tests  suggested  that  the  highest  virus  antigen 
concentration  is  in  the  fat  body,  it  seems  probable  that  the  initial 
site  of  infection  is  the  Intestinal  tract.  By  squeezing  a  small  drop 
of  hemolymph  onto  a  slide  and  applying  the  fluorescent  smear  test  It 
Is  possible  to  determine,  without  damaging  any  of  the  organs,  whether 
an  insect  Is  virullferous. 
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Slnha,  R.C.;  Reddy,  D.V.R.;  Black,  L.M.  1964.  Survival  of  Insect  vectors 
after  examination  of  hemolymph  to  detect  virus  antigens  with  fluorescent 
antibody.  Virology  24: 666-667. 

Hemolymph  examination  facilitates  certain  types  of  experiments  in  which 
the  identity  of  young  individual  vlrullferous  and  nonvlruliferous  exposed 
vectors  is  desirable.  FA  was  used  to  detect  'iral  antigen  in  the  hemolymph. 

7531 

Stout,  G.W.;  Falcone.  V.H,;  Moore,  M.B.,  Jr.  1964.  Protocols  for  testing 
reagents  employed  in  serologic  tests  for  syphilis.  Health  Lab.  Scl.  1:119-128. 

As  a  portion  of  this,  procedures  for  FA  reagents  are  given. 

7532 

Sulzer,  A.J.  1965,  Indirect  fluorescent  antibody  tests  for  parasitic 
diseases:  I.  Preparation  of  a  stable  antigen  from  larvae  of  Trlchlnella 
spiralis .  J.  Paraaltol.  51:717-721. 

A  stable  antigen  was  developed  for  the  indirect  fluorescence  test  for  Trlchlnella 
spiralis  antibodies.  The  antigen  was  prepared  by  digesting  fresh  larvae 
X*  spiralis  with  pepsin  for  36  hours  and  fixing  the  cuticle  in  10  per 
cenT  formcl  -  0.5  per  cent  bovine  serm  albumin.  The  antigen  can  be  stored 
for  several  months  without  loss  of  activity  or  specificity.  Evidence  is 
advanced  to  support  the  hypothesis  that  specific  antigenic  sites  are  a 
constituent  part  of  the  larval  cuticle. 

7533 

Sulzer,  A.J.;  Kagan,  I.G,  1964,  Fluorescent  antibody  (FA)  test  for  schisto¬ 
somiasis  and  trichinosis.  J.  Parasltol.  50(Suppl.); 23-24, 

The  indirect  FA  test  for  schistosomiasis  has  been  under  investigation  in 
this  laboratory  for  several  years  and  more  recently  the  test  for  trichinosis, 
lechniques  for  rapid  efficient  methods  of  conjugating  antiserum  with 
FITC  and  the  preparation  of  an  antigen  for  trichinosis,  'abl i  under  storage 
at  4  C,  have  been  developed.  Certain  aspects  basic  to  the  FA  reaction 
have  been  elucidated.  One  of  the  variables  Investigated  was  the  effect 
of  multiple  washes  of  antigen  after  addition  of  positive  serum  and  before 
addition  of  labeled  antiglobulin  conjugate.  With  some  positive  sera  the 
FA  test  increased  from  a  negative  reaction  with  one  wash  to  a  brilliant 
4  plus  reaction  with  four  washes.  These  results  indicate  that  under  certain 
conditions  schistosome  or  trichina  antigens  that  have  been  sensitized  with 


gamma  globulin  from  a  positive  serum  will  react  weakly  or  negatively 
in  the  test.  This  effect  may  be  overcome  by  use  of  antigen  washed 
several  times  or  by  conjugate  at  relatively  high  concentration. 

This  may  clarify  why  a  prozone  effect  has  been  reported  in  the  FA 
test  for  trichinosis.  Dependable  methods  were  developed  for  production 
of  labeled  antiserum  in  less  than  2  weeks  from  initial  inoculation 
of  the  animal.  Complete  article. 

7534 

Toussalnt,  A.J.;  Anderson,  R.I.  1965.  Soluble  antigen  fluorescent 
antibody  technique.  Appl.  Microbiol.  13; 552-558. 

An  indirect  fluorescent  antibody  procedure  employing  soluble  antigen 
fixed  onto  an  artificial  matrix  was  developed,  and  a  mechanical  means 
for  reading  test  results  was  devised.  The  method  eimploys  two  small 
cellulose  acetate  paper  discs  for  each  test.  One  disc  contains  soluble 
antigen  diluted  in  1  per  cent  bovine  serim  albumin  (BSA);  the  other 
contains  1  per  cent  BSA  only  ana  serves  as  a  control.  After  testing 
by  the  indirect  FA  procedure,  the  results  of  the  tests  are  read  on 
a  fluorometer  fitted  with  a  paper  chromatogram  door.  The  instrument 
le  set  at  zero  with  the  control  disc  as  a  blank,  and  the  specific  fluores¬ 
cence  of  the  antigen  disc  is  determined.  Findings  obtained  with  homologous 
and  heterologous  antisera  indicated  that  the  method  yields  excellent 
results.  The  soluble  antigen  fluorescent  antibody  technique  has 
definite  advantages  over  the  conventional  indirect  FA  procedures. 

The  investigator  may  objectively  select  the  antigen  to  be  employed. 

It  is  possible  to  obtain  objective  mechanical  reading  of  test  results 
rather  than  the  highly  subjective  readings  required  by  conventional 
methods.  The  system  compensates  for  any  nonspecific  fluorescence 
contributed  either  by  the  serum  or  by  free  fluorescein  in  the  conjugated 
antiserum. 


Valsman,  A.;  Hamelin,  A.;  Guthe,  T.  1963,  Use  of  the  fluorescent 
antibody  technique  for  dried  blood  eluents;  Comparison  of  the  FTA, 

TPI,  and  the  improved  lipoid  antigen  application  to  seium.  Bull.  WHO 
29.1-6. 

Past  attempts  to  use  dried  finger-puncture  blood  for  lipoldal  antigen 
testing  of  the  eluent  were  successful  when  blotting  paper  was  used 
as  the  adsorption  medium.  With  the  introduction  of  the  Immunof luorescent 
technique  in  syphilis  and  other  treponematoses,  it  was  decided  to 
undertake  a  fluorescent  treponemal  antibody  (FTA)  testing  study  of 
dried  blood  eluents  uuing  blotting  paper  as  the  absorption  medium, 
since  there  Is  need  for  a  simple  procedure  In  areas  where  information 
on  specific  serotesting  for  treponematoses  is  required  and  where 
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venipuncture  Is  Impracticable.  The  authors  describe  the  preliminary 
results  of  their  FTA  tests.  The  serological  reactivity  to  FTA,  TPI, 
and  lipoldal  antigen  was  also  examined  In  venipuncture  sera  from  the 
same  Individuals.  The  variations  found  In  sensitivity,  specificity, 
and  reproducibility  of  the  blotting  paper  disc  FTA-lOO  procedure  were 
not  significant,  and  the  results  were  practically  the  same  as  those  obtained 
Independently  by  FTA-100  examination  of  venipuncture  sera  from  the  same 
Individuals.  The  advantages  of  flnger-puncture  blood  sampling  are  outlined. 

7536 

Zaman,  V.  1965.  The  application  of  fluorescent  antibody  test  to  Balantidium 
coll.  Trans.  Roy.  Soc.  Trop.  Med.  Hyg,  59580-82. 

The  fluorescent  antibody  test  on  Balantidium  coll  Is  described.  Experience 
with  infixed  and  fixed  specimens  has  shown  that  there  Is  no  nonspecific 
staining  with  the  unfixed  specimens;  the  controls  remain  completely  negative. 
With  the  fixed  specimens  the  controls  show  a  certain  amount  of  nonspecific 
fluorescence.  It  Is,  however,  possible  to  differentiate  the  test  slides 
from  Che  controls  by  Che  difference  in  the  Intensity  of  the  fluorescence. 

In  terras  of  brightness,  acetone  gave  the  best  results  among  the  five  different 
fixatives  tried. 


D.  NONSPECIFIC  FLUORESCENCE 


7537 

Alexander,  W.R.M.;  Potter,  J.L.  1963.  Rhodamlne-conjugated  papain 
as  a  counterstain  In  fluorescence  microscopy.  Immunology  6e450-432. 

A  new  method  of  counters talnlng  unfixed  tissue  for  fluorescence  microscopy 
Is  described.  The  method  depends  upon  the  reaction  of  crude  papain, 
labeled  with  a  fluorescent  dye,  with  nuclear  and  cytoplasmic  constituents 
of  tissue  cells. 

7538 

Berenznltskaya,  E.R.  1964.  A  method  for  selective  extinction  of  the 
parafluorescence  of  cocci  In  preparations  stained  with  pertussis  and 
parapertussis  fluorescent  sera.  Zh.  Mlkroblol.  Epidemiol.  1  Immtinoblol. 
41s71-74. 

A  method  has  been  developed  for  selective  extinction  of  the  parafluorescence 
of  cocci  In  preparations  first  stained  with  fluorescent  pertussis 
and  parapertussis  sera,  and  then  Gram-stained,  Treatment  of  the  preparations 
with  g-ntlan  violet  and  Iodine,  serving  as  fluorescence  extinction 
agents,  has  made  It  possible  to  eliminate  the  fluorescence  of  the 
Gram-positive  parafluorescent  cocci,  and  to  retain  at  the  same  time 
the  fluorescence  of  the  Gram-negative  pertussis  and  parapertussis 
bacteria. 

7539 

Bradstreet,  P.  1965.  BacterlaJ  agglutinating  antisera  and  Immuno¬ 
fluorescence.  Brit.  Med.  J.  i;4^C, 

A  warning  is  given  against  Indiscriminate  use  of  diagnostic  agglutinating 
antisera  for  FA  studies.  FA  detection  of  antigens  may  easily  be  too 
sensitive  to  use  sera  Intended  for  other  purposes. 

7540 

Brooks,  J.B,;  Lewis,  V.J.;  Pittman,  B.  1965.  Separation  of  fluorescent 
antibody  conjugates  Into  7S  and  19S  globulin  components  by  gel  filtration 
Proc.  Soc.  Exp.  Biol.  Med.  119?748-751. 

Gel  filtration  proved  to  be  a  simple,  effective  method  for  separation 
of  fluorescein- labeled  antiglobulin  for  coll  into  7S  and  19S  fractions 
Both  fractions  were  found  to  contribute  considerable  nonspecific  staining, 
but  specific  staining  was  associated  predominantly  with  the  7S  globulin. 
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The  ratio  of  specific  staining  titer  to  nonspecific  staining  activity 
was  threefold  greater  with  a  ^ool  of  fractions  in  which  only  7S  globulin 
was  detected  than  with  the  unfractionated  conjugate  when  the  two  preparations 
were  tested  at  the  same  protein  concentration. 

7541 

Cerottlnl,  J.C.;  Jaton,  J.;  Froldevaux,  T.;  Isllker,  H.  1964, 
Immunofluorescence  by  means  of  fragments  of  antibodies.  Helv.  Physiol. 
Pharmacol.  Acta  22:C9-C12.  In  French. 

The  gamma  globulin  fraction  of  rabbit  sertim  immunized  against  Hlstoplasma 
capsulatum  was  separated  into  three  parts  by  means  of  papain  digestion 
and  chromatography  on  a  carboKymethyl-cellulose  column.  FXTC  was  added 
to  the  fractions,  and  the  fractions  added  to  the  antigen  as  outlined. 

Fraction  I  and  II  always  are  fixed  on  the  antigen  giving  a  positive 
fluorescence.  Fraction  I  from  a  non- immune  animal  does  not  show  fluorescence. 
Fraction  III  does  not  react  whether  the  animal  is  Immune  or  not.  It  might 
be  better  to  use  Fractions  I  or  II  instead  of  the  total  gamma  globulin 
to  avoid  unspecific  fluorescence.  BA-46-12110. 

7542 

Clark,  H.F.;  Shepard,  C.C.  1963.  A  dialysis  technique  for  preparing 
fluorescent  antibody.  Virology  20 '.642-644. 

A  dialysis  method  is  described  for  conjugating  serum  proteins  with  FITC. 
Antisera  against  rabies,  polio,  rickettsiae,  and  mycobacteria  were  used. 

Human,  monkey,  guinea  pig,  sheep,  and  rabbit  globulins  were  conjugated 
by  this  method.  Good  specific  FA  staining  with  minimal  nonspecific  staining 
was  obtained. 

7543 

Crandall,  C.A.^  Echevarria,  R.;  Arean,  V.M.  1963.  Localization  of 
antibody-binding  sites  in  Ascaris  suum  by  me^as  of  fluorescent  techniques. 

J.  Parasitol.  49(Suppl);33. 

Embryonated  eggs,  second-stage  larvae,  and  larvae  isolated  from  the  livers 
and  lungs  of  experimentally  Infected  animals  were  incubated  in  fluorescein- 
labeled  antiglobulin.  Controls  consisted  of  incubation  and  staining  with 
fluorescein' labeled  normal  globulin.  Rhodamine  bovine  albumin  was  added 
to  the  fluorescent  globulins  in  some  cases  to  decrease  nonspecific  staining. 
Specific  staining  was  observed  in  oral,  anal,  excretory  pore,  and  cuticular 
precipitates  of  larvae  Isolated  from  tirsues.  No  precipitates  were 
formed  on  second-stage  larvae  incubated  in  immune  globulins.  The  cuticle 
of  whole  and  sectioned  second-  and  third-stage  larvae  stained  specifically. 
Specific  fluorescent  staining  of  the  larval  cuticle  was  observed  in 
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sectioned  embryonated  eggs  tdiereas  the  "fertilization*  netnbrane  stained 
nonspeclfically.  No  staining  of  the  cuticle  of  sectioned  adult  vorns 
resulted  with  either  inonme  or  nomal  fluorescent  globulin.  Complete 
article. 

7544 

Danielsson,  D.  1963.  The  demonstration  of  gonorrhoea  %rith  the 
aid  of  fluorescent  antibodies:  I.  lanunological  studies  of  antigonococcal 
sera  and  their  fluorescein- labeled  globulins,  with  particular  regard 
to  specificity.  Acta  Pematovenerol.  43:451- 464. 

Antigonococcal  seta  were  nrepared  in  rabbits  and  their  Immunological 
activity  was  measured  by  agglutination,  complement  fixation,  and  fluorescent 
antibody  techniques.  The  fluorescein  Isothiocyanate  -  conjugated  globulins 
gave  strong  reactions  with  meningococci,  with  certain  strains  of  aureus, 
and  with  Group  G  streptococci.  Weak  reactions  were  noted  with  certain 
Neisseria  (flava.  f laves cens.  sicca,  and  catarrhalls).  certain  Group  A 
and  Group  C  streptococci,  _S.  aureiis.  albus .  and  a  fev  types  of 
pneumococci.  Cross-reactions  with  aureua  %Fere  ellminaced  by  absorbing 
the  conjugate  with  such  aureus  as  gave  strong  reactions.  The  cross- 
reactions  noted  trith  other  cocci,  exempting  meningococci,  were  at 
the  saaie  time  reduced  to  a  minimim.  The  immunological  significance 
and  the  practical  ccnsequance  of  these  observations  are  discussed. 

7545 

Danielsson,  0.  1965.  The  demonstration  of  Neisseria  gonorrhoeas 

with  the  eid  of  fluorescent  antibodies:  5.  A  comparison  of  differsnt 
techniques — absorption,  one-step  inhibition,  and  counters tainirig — 
for  elimination  of  cross  reactions.  Acta  Derma to-Venereol,  45:61-73. 

FITC  conjugated  rabbit  antigonococcus  globulins  and  rabbit  normal  globulin 
were  tested  for  reactions  with  Neisseria  strains,  staphylococci, 
and  streptococci.  Strong  reactions  were  observed  between  antlgouococciie 
conjugates  and  meningococci.  Both  the  antigonococcua  and  normal 
globulin  conjugates  gave  strong  reactions  with  some  of  the  staphylo¬ 
coccus  and  Group  G  streptococcus  strains.  These  could  be  eliminated 
by  absorbing  with  strongly  reacting  attains  of  Staphylococcus  aureua . 

At  the  same  time  FA  titers  of  the  antigonococcus  conjugates  with  gonococci 
and  meningococci  were  lowered.  The  staining  of  staphylococci  was  some- 
wfiSt  Inhibited  by  adding  human  serum  or  normal  rabbit  serum  to  anti¬ 
gonococcus  conjugates  Adding  entlstaphylococcal  rabbit  serum  to 
FITC-labeled  antigonococcus  globulins  had  a  more  pronounced  inhibiting 
effect.  RB  200- labeled  globulin  of  the  antistephylococcal  rabbit 
serum  had  the  same  effect.  The  application  of  delayed  FA  tests  on 
clinical  specimens  showed  that  it  was  necessary  to  take  precautions 
against  nonspecific  reactions.  In  males,  delayed  FA  tests  and  culture 
were  of  equal  value  for  diagoosis  of  gonococci  In  females,  delayed 
FA  testa  gave  e  higher  yield  than  culture. 
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7546 

Danilova,  T.A.;  Korn,  T.Ya,  1964.  The  possibility  of  ellninatlon  of 
cross-reactions  betveen  streptococci  of  various  groups  and  staphylococci 
In  applying  the  fluorescent  antibody  method.  Zh.  Mlkrobiol.  Eplde&lol.  1 
loaunt^iol.  41:13-16. 

In  the  direct  method  of  fluorescent  antibodies  the  iluorescant  serum 
to  Group  A  Streptococcus  stained  not  only  strains  of  the  hosiologoua  group, 
but  also  cultures  of  C  and  G  groups  and  soma  Staphylococcus  strains. 

The  sorption  of  a  labeled  aerum  with  the  live  Streptococcus  Group  C 

culture  allalnated  the  specific  staining  of  strains  of  the  Groups  C 

and  G;  hcwever,  the  sorbed  sense  retained  Its  capacity  to  stain  Staphylococcus . 

Treatment  of  fixed  smears  Ic  a  trypsin  solution  has  mado  It  posalbla 

to  eliminate  the  Staphylccoccus  staining  without  disturbing  the  specific 

flucresccnr.e  of  the  Group  A  StTcptococctis. 

7547 

Dsmlaale,  A.  1965.  Immunofluorescence  identification  of  Salmonella 
in  fecal  specimens.  Acta  Pathol.  Microbiol.  Scand,  65s 271-286.' 

An  investigation  into  the  usefulness  of  the  FA  method  In  detecting  salmonellae 
in  feces  and  river  water  was  undertaken.  Cross  serological  reactivity 
was  a  acrloua  handicap.  All  the  Isolated  straina  belongad  to  ths  family 
Entsrobacteriaceae.  Absorption  techniques  were  taployad  to  mininlxe 
cross-reactivity,  and  the  results  indicate  that  this  may  be  the  solution 
of  the  probl«B.  Sera  of  satisfactory  apecificity  were  produced  for  the 
Salmonella  Groups  B,  C,  and  D.  Absorbed  sera  for  Group  E  still  gave 
some  cross- reaction, 

7548 

Engelgardn,  N.V.  1964.  The  use  of  antibodies  against  gamma  globulin 
in  the  indirect  fluorescent  antibody  test.  Blul,  Eksp.  Biol.  Med.  5? '5 7- 70. 

In  Russian. 

The  antibodies  against  rabbit  gamma  globulin  were  obtained  from  both 

native  and  labeled  vttirabbit  seriaa  with  the  aid  of  polystyrene  is^nosorbent. 

These  antibodies  when  used  in  the  indirect  fluorescent  antibody  method 

gave  the  oportunity  to  exclude  all  the  cross-reactions  of  the  labeled 

scrum  with  the  aectiona;  nonspecific  staining  of  the  sections  alao  essentially 

deerftased. 
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Fletch«r,  S.  1964.  ScroIoRv  of  toxoplasmosis.  Brit.  M«d.  J.  2tl660, 

This  is  s  rsport  of  the  routine  use  of  indirect  PA  the  ssrnlogic 
diagnosis  of  toxoplasmosis.  The  methods  are  brlrliy  oescrlbed,, 

7550 

Froomhagen,  L.H.  1965.  Tive  solubi  ■*  :  and  other  physlcocbsaical 

properties  of  hujan  gamma  glcbuJln  'ale led  with  fluorescein  Isothlocvanate 
J.  lamunci.  95:442-445, 

The  solubility  of  hiaaan  gaiaaa  giol-Un,  unlike  that  of  albumin  and 
alpha-beta  »;,.bullna,  is  modified  by  the  addition  of  fluorescein  tao- 
tbi^anate  (?1TC).  The  solubility,  as  well  as  electrophoretic  behavior, 
of  fluorescein- labeled  gamma  globulin  deamnstratea  a  considereble 
heterogeneity  of  labeling  at  the  higher  conjugation  ratios  and  a 
more  homogeneous  labeling  at  low  conjugation  ratios.  The  value  of 
optimum  labeling  of  immune  globulin  preparatione  In  order  to  aaaure 
specific  •teinlng  waa  agnln  undaracored.  Nonspecific  st-ining  was 
assayed  on  HeLa  cells. 

7551 

C.S.;  Wilkinson,  A.£.  1963.  A  note  on  the  use  of  Evans  blue 

as  a  oackground  stain  in  the  fluorescent  treponesuU  antibody  test, 

Brit.  J.  Vener.  Dis.  395190-191, 

The  FTA  test  was  improved  by  using  Evans  blue  ae  a  councerstain  that 
qtieiched  background  fluorescence 

7552 

Fuerst,  D.E.;  Jacnach,  J.R,  1965,  Autof luoreaccnce  of  eosloonhlis: 

A  bone  inarrow  study.  Notura  205,1333-1334. 

Autofluorescencc  of  eosinophils  obtainsd  from  patients  with  various 
diseases  was  studied.  Degrees  of  fluorescence  varying  with  disease 
were  obtained.  Nc  correlation  with  drug  therapy  waa  found.  The  ’’•suits 
of  this  study  may  clarify  some  probietss  of  auto'f iuerescence  ubscurlna 
specific  FA  reactions. 
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Funckes,  A.J.;  Ly,  H.;  Oaten,  E.H.;  Xmagawa,  T.T,  1963,  Procedures 
to  decrease  nonspecific  fluorescent  staining  of  raeasles^lnfected  tissue. 
Federation  Proc.  22:2l7sl97. 

Because  of  problems  associated  with  nonspecific  fluorescence  In  iomuno- 
fluoruscent  techniques,  a  study  was  made  kO  determine  the  significance 
of  some  physical  properties  of  media.  Nholc  sera  were  labeled  with  fluorescein 
Isothiocyanate,  which  was  fractionated  by  low-temperature  ethanol  procedures. 
Fluorescein- labeled  antibody  fractionated  with  glycine-ethanol  mixtures 
contained  only  traces  of  free  fluorescein.  These  labeled  antibodies  are 
absorbed  by  normal  tissue  homogenate  to  reduce  nonapeclficity.  The  effect 
or  pH,  Ionic  strength,  and  dielectric  constant  of  media  during  these 
absorptive  procedures  was  found  to  be  Important.  During  the  staining 
procedure,  alteration  of  pH,  Ionic  strength,  and  dielectric  constant 
from  the  procedures  used  during  absorption  can  significantly  affect  nonspecific 
staining.  Nonspecific  fluorescence  was  significantly  reduced  as  showi. 
by  comparative  photomicrography  in  measles-infected  mouse  brain  smears 
and  in  measles-infected  HeLa  cell  cultures.  Complete  article. 

7554 

Haglund,  J.R,;  Ayers,  J.C.;  Paton,  A.M.;  Kraft,  A. A,;  Quinn,  L.Y. 

1964.  Detection  of  Salmonella  in  egga  and  egg  products  with  fluorescent 
antibody.  Appl.  Microbiol.  12:447-450. 

Organisms  of  the  genus  Salmonella  are  detected  in  eggs  and  egg  products 
within  24  hours  in  the  presence  of  Fseudomonadaceae  and  other  Enterobacterlaceae 
by  combining  selective  cultural  methods  with  fluorescent  antibody  techniques . 
These  techniques  are  specific  for  Salmonella  when  H  antibodies  are  used. 
Absorption  techniques  are  necessary  before  the  0  antibodies  give  specific 
reactions  for  Salmonella.  No  cross-reactions  appear  when  H  antiserum 
is  used.  Absorption  and  Interference  techniques  Indicate  the  test  Is 
specific  for  Salmonella. 

7555 

Henle,  G.;  Henle,  U.  1965.  Cross-reactions  among  gamma  globulins 
of  various  species  In  indirect  limuunofluorescence.  J.  Inmunol.  95:118-124. 

Several  preparations  of  fluorescein  Isothlocyanate  -  conjugated  rabbit 
antibodies  to  guinea  pig  or  human  gamma  globulin  fractions  were  found 
to  be  capable  of  staining  the  characteristic  mumps  virus  inclusions  In 
Infected  HeLa  cells  previously  sensitized  with  virus-specific  antibodies 
derived  from  heterologous  animal  species.  Brilliant  Immunofluorescence 
was  elicited  by  labeled  antibodies  to  heterologous  gamma  globulins  only 
when  the  antiviral  sera  used  for  the  primary  stage  of  the  reaction  were 
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U8ftd  undiluted,  or  at  the  most  in  lO-fold  dilution.  The  rabbit  anti- 
guinea  pig  gamma  globulin  sera  from  which  effective  fluorescein  conjugates 
were  prepared  yielded  from  one  to  three  lines  of  precipitation  in 
Ouchterlony  tests  with  sera  from  several  heterologous  species  with 
the  exception  of  rabbits,  whereas  those  sera  from  which  strictly 
species-specific  conjugates  were  obtained  produced  no  precipitates 
with  heterologous  sera.  Cross-reacting  antisera  to  guinea  pig  gamma 
globulin  also  reduced  the  viral  neutralizing  capacity  of  human  poliomyelitis 
convalescent  serum.  No  attempts  were  made  to  identify  the  cross-reacting 
serum  components.  Such  broadly  reactive  antl-gamma-globulins  might 
be  useful  for  the  indirect  technique  of  immunofluorescence  in  that 
they  overcome  the  usually  observed  species  limitation  of  this  method. 

7556 

Hulten,  J,;  Ponten,  J,  1964.  Staining  of  normal,  atypical,  and  cancerous 
colon  epithelium  by  ovalbumin  -  fluorescein  isothiocyanate  at  different 
pH  levels.  acL:;  Pathol.  Microbiol,  Scand.  60:112,, 

Sections  from  normal  colon,  colon  polyps,  and  colon  carcinoma  have 
been  stained  with  egg  albumin  -  flucresceln  isothiocyanate  conjugates 
at  pH  3  to  11.  At  pH  7  to  8  the  cytoplasm  of  normal  epithelium  stained 
strongly,  the  polyp  epithelium  stained  very  weakly,  and  cancerous 
epithelium  not  at  all.  At  pH  3  to  5  the  egg  albumin  -  fluorescein 
isothiocyanate  complex  stained  epithelial  mucins  very  intensively, 
paralleling  the  intensity  of  a  PAS-staln.  At  the  same  pH,  mast  cells 
were  left  unstained,  although  they  were  strongly  PAS-posltlve,  Neitrophllic 
and  eosinophilic  leukocytes  stained  strongly  at  pH  7  to  8.  No  structures 
were  stained  at  pH  10  to  11.  At  an  acid  pH  the  e?;,  illumin  -  .iluo.. ;  ?ceiu 
Isothiocyanate  method  provided  a  valuable  stain  for  epithelial  mucin. 

At  neutral  or  slightly  alkaline  pK  the  stain  clearly  differentiated 
between  neoplastic  and  normal  epithelial  cells  in  th"  colon,  While 
not  FA,  the  findings  reported  have  great  value  in  demonstrating  some 
causes  and  controls  for  nonspecific  fluorescence. 

7557 

Joncas,  J.  1964,  The  direct  fluorescent  antibody  technique  studied 
with  reovlrus  Type  1.  Rev,  Can.  Biol.  23:333-338. 

A  fluorescent  antibody  technique  is  described  that  consists  of  a 
few  technical  modifications  of  the  standard  method.  Reovlrus  Type  I 
was  the  antigen  used.  Tissue  culture  medium  devoid  of  antibiotics 
and  of  phenol  red  has  been  found  to  decrease  the  intensity  of  the 
autofluorescence  of  the  tissue  culture.  The  length  of  the  staining 
period  has  been  shortened  to  10  minutes  at  room  temperature  with  Improved 
results.  A  homemade  tray  is  mentioned  that  greatly  facilitates  the 
handling  of  the  small  cover  slips,  and  the  Columbia  staining  dishes 
have  been  found  most  helpful.  Finally,  photographs  were  taken  without 
any  change  in  filters,  using  an  Ansochrome  200  daylight  color  film 
on  a  Leltz  microscope 
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Kaplan,  W,;  Clifford,  M.K.  1964,  Production  of  fluoreacent  antibody 
reagents  specific  for  the  tissue  form  of  Coccldloldes  Immltls.  Amer.  Rev. 

Resn.  Dls.  89s 651-658. 

Five  different  lots  of  rabbit  Coccldloldes  immltls  antiglobulins  were 
tagged  with  fluorescein  Isothlocyanate.  These  reagents  brightly  stained 
endospores  and  contents  of  spherules  formed  in  vivo.  The  labeled  anti¬ 
bodies  also  cross-reacted  with  Histoplasma  capaulatian.  Blastomyces 
dermatltldls.  and  other  heterologous  fungi.  Absorption  of  these  conjugates 
with  yeast  cells  of  H.  capsulatum  eliminated  all  nonspecific  activity. 

Two  of  the  absorbed  reagents  reacted  strongly  with  the  tissue  forms 
of  C.  Immltls .  These  conjugates  had  been  prepared  from  globulins  produced 
by  rabbits  Infected  with  the  fungus  and  by  rabbits  immunized  with  killed 
arthrospores.  By  dilution,  the  former  conjugate  was  also  rendered  specific 
for  tissue  forms  of  Immltls,  The  specific  conjugates  were  successfully 
used  to  detect  jC,  Immltls  in  clinical  materials  from  confirmed  cases  * 
of  coccidioidomycosis. 

7559 

Karakawa,  W.W.;  Krause,  R.M.;  Borman,  E.K.  1965.  Immunochemical  aspects 
of  the  cross-reactivity  between  Groups  A  and  C  streptococci  as  detec¬ 
ted  by  the  fluorescent  antibody  technique.  J.  Immunol.  94:282-288, 

The  cross-reactivity  as  detected  by  the  fluorescent  antibody  method 
between  Group  A  sera  and  Group  C  streptococci  Is  dependent  upon  a  rhanmose 
moiety  that  Is  shared  by  both  Groups  A  and  C  carbohydrates  and  that, 
under  certain  clrcumstancc^s  may  be  serologically  reactive.  The  cross-reactivity 
is  inhibited  by  A~variant  carbohydrate,  and  by  a  rhamnose  disaccharlde 
Isolated  from  A-varlant  carbohydrate  by  the  rhamnosldase  of  McCarty. 
Cross-reactivity  between  Groups  A  and  C  carbohydrates  is  dependent,  In 
part,  upon  the  fact  that  this  rhamnose  disaccharlde  is  a  structural 
feature  common  to  both  antigens. 

7560 

Khomenko,  N.A.;  Olshevskaya,  T.R.  1965.  Increase  of  fluorescent  globuxln 
specificity  for  the  direct  method  of  Shigella  staining.  Zh,  Mlkrobioi, 
Epidemiol.  1  Inmunoblol.  42:7:33-36,  In  Russian. 

The  specificity  of  fluoreacent  antibc.dles  ic-r  t'ua  detection  cf 

dvsenteriae  could  be  lncreas<^,^  by  their  preparation  from  specific  sera 
after  meticulous  sorption  of  heterologous  agglutinins.  For  the  same 
purpose  fluorescent  antibodies  should  be  used  in  high  dilutions,  1:32 
to  1:64.  To  produce  a  more  intensive  fluorescence  of  bacteria,  stain 
the  smears  for  a  more  prolonged  period  of  time,  1.5  to  2  hours  at  37 
C  In  a  humid  chamber. 
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Konminos,  G.N.;  Tocapkina,  V.N,  1963.  A  method  of  eliminating 

the  croas-reacflon  of  Staohylosocctm  In  the  fl’joreecant  antibody  technic. 

Amer.  J.  Clin.  Pathol.  40s319>~32'», 

Kabblt  Immune  sera  agalnet  various  species  of  bacteria,  when  tested 
by  the  direct  or  indirect  fluorescent  antibody  method,  cross-react 
with  certain  staphylococci.  When  etaphylococcl  on  a  slide  were  pretreated 
with  papain,  then  antlHaenlngococcal,  antl-atreptococcal  A,  or  antl-Escheriehla 
coll  Immune  serum  failed  to  cross>react.  When  elntllarly  treated  slides 
were  stained  with  antl-Hamnonhllus  Influentae.  anti-pneumococcal, 
or  antl-Llaterla  monocvtogeoea  Immune  serum,  papain  eliminated  cross-reaction 
only  after  these  sera  were  absorbed  with  a  staphylococcal  strain. 

The  difference  Irs  the  effectiveness  of  papain  suggests  that  In  the 
case  of  the  first  three  immune  sera  the  cross-reaction  factor  was  solely 
a  papaln-sensltlvc  substance  and  that  in  the  latter  three  immune 
sera  two  factors  were  ir.voi.ved— a  heterogenetlc  antigen  requiring  the 
corresponding  absorption  and  the  papaln-sensltive  substance.  A  practical 
application  of  these  findings  is  discussed. 

7562 

Korn,  M.Ya. ;  Mayorova,  G.F.  1963.  On  some  causes  of  Staphylococcus 
staining  with  heterologous  fluorescent  sera.  Zh.  Hlkroblol.  Epidemiol.  1 
Immunobiol.  40:11:51-56.  In  Russian, 

Staphylococcus  staining  with  heterologous  fluorescent  sera  was  studied. 

As  demonstrated,  the  presence  in  the  sera  of  the  normal  antibiotics 
to  Staphylococcus  served  as  one  of  the  causes  of  this  phenomenon. 

7563 

LaBrec,  E.H.  1965.  The  effects  of  fixation  and  postflxatlon  treatment 
of  nonspeciilc  fluorescence  In  tissues.  Becterlol.  Proc.  M130:61. 

The  protein  granules  of  polymorphonuclear  eosinophil  and  neutrophil 
(PMN)  leukocytes  exiilbit  s  striking  affinity  for  fluorescein- labeled 
antibody.  Despite  improvements  In  reagents  and  tachnlques,  nonspecific 
fluoresceiit  (NS?)  staining  of  these  granules  remains  a  problem  in 
using  FA  methods.  The  effects  of  fixation  and  postflxatlon  methods 
on  NSF  staining  and  a  metaod  for  allminating  NSF  staining  of  PMN  granulas 
are  reported.  Frozen  sections  of  tissues  or  bone  marrow  smears  were 
fixed  in  various  nonpolar  solvents,  dried,  Immersed  in  0.05  M  HCl, 
washed  in  buffered  saline^  and  stained  with  FA.  Under  these  conditions, 

PMN  granules  were  not  stained  by  FA;  they  were  stained  by  FA  if  the 
sections  or  smears  were  .^ixed  in  10  per  cent  formalin  prior  to  HCl 
treatment.  Postfixation  treatment  with  0.05  M  HCl  did  not  affect 
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specific  antigen-FA  reactions  In  various  systena  examined.  The  effects 
of  fixation  and  postfixation  on  staining  of  FMN  granules  by  eosln  YS 
(tetrabrcnaofluorescein)  and  related  dyes  were  the  same  as  those  seen 
with  FA.  These  staining  reactions  and  others  to  be  reported  suggest 
that  the  fluorescein  molecule  conjugated  to  aertim  protein  retains  its 
property  to  react  with  tissue  like  a  free  dye  molecule. 

?564 

Mayorova,  G.F.;  Korn,  M.Ya.  196J.  A  study  of  the  antlpertussia  fluorescent 
serum  specificity.  Zh.  Mikroblol.  Epidemiol,  i  Immunobiol.  40t9c42~48. 

In  Russian. 

In  studies  on  the  specificity  of  fluorescent  serological  examlnatlot. 
of  ]1.  percxissls  with  the  aid  of  sntiperojiseis  fluoreacsnt  serum,  it  was 
Impossible  to  detect  H.  pertussis  vdth  the  aid  of  heterologous  sera. 
Antipertussis  fluorescent  serun  stained  some  species  of  microorganisms 
nonspeclfically:  peatis.  _E.  uoli.  Bacillus  brucsllosls.  _P.  tularensis. 

and  others.  Staphylococci  and  streptococci  were  stained  specifically. 

The  method  of  fixation  also  Influenced  the  results  of  the  investigation. 

Rough  fixation  by  flame  provoked  microbial  staining  of  H.  pertussis  with 
heterologous  fluorescsnt  sera.  Identification  of  H.  psrtuesis  in  practical 
conditions  by  FA  at  present  is  fraught  with  some  dlfflcultiss,  since 
the  Staphylococcus  and  Streptococcus  may  be  stained  simultaneously. 

It  was  impossible  to  distinguish  H.  parapertussis  from  H.  pertussis 
by  the  Indirect  method. 
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Mikhailov,  I.F.  1963,  Criteria  cf  specific  fluorescence  of  bacteria 
stained  with  fluoreecent  antibodies.  Zh.  Mikroblol.  Epidemiol,  i  Immunobiol. 

40 f 7:94-97.  In  Russian. 

As  sstabllshed,  ths  only  authentic  criterion  of  specific  fluorescent 
sera  interaction  with  homologous  bacteria  possessing  «  mambrsns  was  s 
characteristic  marginal  fluorescence  of  e  microbial  cell.  The  intensity 
of  this  fluorescence  is  relative.  Uniform  fluorescence  of  bacteria  possessing 
cellular  membrane  may  be  caused  by  nonspecific  factors  such  as  autofluorescerce 
or  secondary  fluorescence.  Patchy  fluorescence  of  bacteria  is  connected 
:d.th  specific  staining  of  localised  antigens  and  points  to  the  antigenic 
commonness  with  bacteria  against  which  the  fluorescent  serum  was  prepared. 


Mikhailov,  I.F.;  Pars,  I.P.  1964.  Isolation  of  antibodies  from  antigen- 
antibody  complex  by  ultrasound.  Zh.  Mlkrobiol.  Epidemiol,  1  Inmunobiolo 
41:112-119.  In  Russian. 

Artibodles  were  separated  from  their  specific  complex  with  somatic 
antigens  by  ultrasound  and  then  eluted  in  saline.  Antibody  preparations 
were  free  of  nonspecific  protein,  heterologous  antibody,  and  the  antigen. 
Antibodies  retained  their  immunologic  specificity.  An  antl-flexneri 
conjugate  labeled  with  fluorescein  isocyanate  was  among  the  sera  used. 


Mlura,  T.;  Kasai,  T.  1964.  Autofluorescence  of  pathogenic  fungi 
Tcrfioki'  J.  Exp,  Med.  82:158-163. 

Autok,  icdcenoe  of  pathogenic  fungi  was  investigated.  Smears  were 

made  from  the  aurlace  of  the  growth  on  4  per  cent  glucose  agar  and 

were  fixed  by  heating,  absolute  alcohol,  or  formalin  and  were  placed 

under  the  fluorescence  microscope.  The  fungi  tested  showed  various 

kinds  of  autofluorescence.  There  were  considerable  differences  in 

brightness  or  in  color  tone  of  autofluorescence  due  to  the  difference 

of  species,  but  none  due  to  difference  of  strains.  Of  all  fungal 

species  tested,  Microsporum  laponicum  and  Epidermophvton  f loccosum 

gave  the  most  brilliant  autofluorescence;  its  color  tone  was  pale 

blue.  Fixation  methods  affected  the  brightness  of  autofluorescence, 

and  heating  was  most  effective  in  allowing  the  most  brilliant  cutof luorescence. 


Miauno,  S.;  Yudate,  H,  1963.  Rapid  diagnostic  method  for  fungi 
by  means  of  fluorescent  antibody  technique.  Rinsho  Byorl  11:391-399. 

In  Japanese, 

For  the  FA  technique  used  ns  a  serological  procedure  in  diagnosis 
of  fungi,  preparation  of  antigens  from  Candida.  .Saccharomvees .  and 
Torulopsls  varieties,  using  rabbits,  preparation  of  specific  immune 
sera,  and  preparation  of  fluorescenr-l^beled  antibodies  are  described. 

£.  albicans .  C,  stellatoidea.  C,  guilliermondii .  and  T.  glabata  were 
diagnosed  specifically  by  the  FA  method.  From  vaginal  smear  samples, 

C.  albicans  was  detected  in  65  of  96  cases;  T,  ,j;l8bata  in  21  of  96, 

C,  stellatoidea  and  guilliermondii  in  none.  Ten  of  96  were  undetectable 
These  results  compared  favorably  with  those  obtained  by  other  methods. 

Good  results  in  identification  of  £.  albicans  were  also  obtained  from 
smear  samples  from  newborn  infants.  Methods  of  eliminating  nonspecific 
fluorescence  are  suggested. 
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Myers,  J„;  Sargent,  A.U.;  Cohen,  J.J.  1963.  Whole  antiseruB  versus 
the  gamma  globulin  fraction  of  antiserum  In  the  Indirect  fluorescent 
antibody  technique.  Immunology  9i 101-105. 

Two  antisera  were  compared  with  their  gamma  globulin  fractions  for  effec¬ 
tiveness  as  the  middle  or  unlabeled  layer  In  the  Indirect  fluorescent 
antibody  technique.  The  gamma  globulin  fraction  did  not  produce  better 
results  in  either  case  than  the  equivalent  concentration  of  whole  serum. 
Control  sections  were  prepared  with  normal  rabbit  serum  substituted 
for  the  whole  antiserum  and  with  normal  rabbit  gamma  globulin  substituted 
for  the  gamma  globulin  fraction  of  the  antiserum.  The  control  sections 
with  gamma  globulin  showed  considerably  more  nonspecific  fluorescence 
than  those  with  whole  serum.  In  one  case  the  nonspecific  fluorescence 
in  the  gamma  globulin  control  Interfered  with  interpretation  of  the  experi¬ 
mental  section. 

7570 

Neblett,  T.R.;  Merri&m,  L.R. ;  Burnham,  T.K.;  Fine,  G.  1964.  A  source 
of  false— positive  riooresceitL  Ltepunenal  auciuuuy  reactions.  J.  Invest, 
Dermatol.  43:439-440. 

Non-syphilltlc  sera  that  demonstrated  antinuclear  factor  with  tumor 
imprints  ^Iso  produced  a  reactive  fluorescent  treponemal  antibody  (PTA) 
test  whose  intensity  seemed  to  parallel  that  of  nuclear  immunofluorescence. 
Such  reactive  FTA  results  wera  rendered  negative  by  absorption  with 
human  tumor  homogenates;  they  were  diminished  partially  by  normal  tissue 
homogrrate  absorption,  but  remained  unaffected  by  animal  tissue  powder 
absorptions.  Patients  furnishing  such  sera  were  considered  non-syphliltic, 
Knowr.  cyphllitlc  sera  absorbed  with  tumor  or  normal  tissue  homogenates 
could  not  be  rendered  negative  to  the  FTA,  and  these  did  not  produce 
nuclear  Immunofluorescence.  False-positive  FTA  test  results  may  indicate 
the  presence  of  an  autoimmune  disorder.  , 
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Okada,  T.S.  1964.  Cellular  distribution  of  some  microsomal  antigens 
in  embryonic  chicken  kidneys.  Exp.  Cell  Res.  33:584-587. 

Distribution  of  substituents  of  deoxycholate  extracts  ri  chicken  kidney 
r.lcrosomes  were  studied  by  FA,  Fraction  K45  proteins  were  precipitated 
from  the  extracts  by  25  and  45  per  cent  saturation  aBBsonlum  sulfate. 
Fraction  E  refers  to  those  from  60  and  80  per  cent  saturation  ammonium 
sulfate  precipitation.  Antisera  to  K45  and  E  were  conjugated  and  used. 
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Mechods  for  fixation  of  speclinena  and  ellnination  of  nonspecific 
fluorescence  are  detailed.  Stainlnf^  pat'erns  using  one  or  both  conjugates 
on  tissue  sections  are  described..  PA  demonstrated  differing  cellular 
distribution  of  K43  and  E  antigens. 

7572 

Olenchnowitz,  A.-F.;  Kokles,  R,;  Urbaneck,  D.  1965.  Experiences 
In  the  preparation  of  purified  fluorescent  antibodies.  Arch,  Exp. 
I'eterlnaermed.  I9i  l39«148,  In  German. 

Globulins  from  bovine  foot-and-mou  n  disease  hyperimmune  serum  are 
precipitated  with  anmonlum  sulfate  and  coupled  with  PITC,  The  conjugates 
are  purified  by  gel  filtration  and  chromatography .  The  dye-protein 
ratio  largely  determines  the  staining  properties  of  the  conjugates. 

The  importance  of  their  extent  of  coupling  and  antibody  content  for 
the  specificity  of  antibody  determiratlon  js  discussed  and  optimal 
conditions  for  preparing  conjugates  without  unspecific  fluorescence 
are  postulated.  BA-46-80842, 
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Pagnes,  P.  1963,  The  Influence  of  complement  in  the  FTA.  Minerva 
Dermatol.  38;337-339,  In  Italian, 

Alexin  is  not  involved  in  this  reaction,  and  it  probablv  does  not 
contribute  to  false-positive  results, 
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Peacock,  W,L.;  lhayer,  J.D.  1964  Direct  FA  technique  uslrsg  Flazo 
orange  counterstain  in  Identification  of  Neisseria  gonorhoeee.  Public 
Health  Rep  79 ; 1119-1122, 

Laboratory  diagnosis  of  gram-stained  cervical  smears  fro®  w<aTten  sospeci-d 
of  navlnii  .haa  war  so  unproductive  in  the  past  that  when  the 

cuit'.  ’  t  .'.Echod  was  U3ec’  the  stained  smeav  procedure  was  not.  Even 
after  immunof lucrescj^v.c  methods  had  gret’  jy  Improved  diagnosis  of 
direct  smears  resoitf.  were  still  about  50  per  cent  inferior  to  those 
obtained  with  the  loiayed  fluorescent  antibody  procedure  or  w; th 
the  culture  method.  By  the  use  of  Plato  orange  as  a  countarslaln, 
nonspecific  background  fluorescence  was  quenched  without  obscuring 
points  of  reference,  such  as  pus  cella.  dye  st'-aln  was  notably  reduced. 
One  hundred  flftv-slx  female  contacts  of  male  gonorrheal  pitlents 
were  eximlned.  In  th  more  rapid  FA  procedure  the  method  of  smear 
preparation  and  counLersteln  resulted  in  specific  diagnoses  of  gonorrhea 
to  within  2  per  cent  o’"  results  by  the  culture  method 
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Porter,  B,M.;  Thomas,  fl.K.;  Furcolow,  M.L.;  Varga,  D.T.  1963. 

Comparison  of  two  Hlstoplasma  capsulatum  fluorescent  antibody  conjugates 
baaed  on  800  >,linlcal  •ipeclirens.  Bacterlol.  Proc.  M141:90, 

On  the  basis  of  800  clinical  specimens,  two  differently  prepared  uon' 

Jugates  were  compared.  In  both  cases,  antiserum  prepared  against  the 
yeast  phase  of  Hlatoplasma  capsulatum  was  tagged  with  fluorescein  lso<* 
thiocyanate.  In  one  case,  tiie  conjugate  was  absorbed  three  times  with 
tissue  pcwders,  once  with  monkey  liver  pcrifder  and  Candida  sp,  yeast  powder, 
and  twice  with  mouse  liver  powder.  In  the  second  case,  the  conjugate 
was  absorbed  with  packed,  formalin-killed  yeast  cells  of  Blastomyces 
dermatltldla  according  to  procedures  adapted  from  those  outlined  by  Kaplan 
and  Kaufman  In  1961.  The  conjugate  absorbed  with  packed  dermatltldls 
Is  more  specific,  requires  fewer  reagents,  and  can  be  diluted  for  uee 
with  clinical  specimens. 
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Quan,  S.F.;  Knapp,  W.;  Goldenberg,  M.I.;  Hudson,  B.W.;  Lawton,  W.D.; 
Chen,  T.H.;  Kartman,  L.  1965.  Isolation  of  a  strain  of  Paateurella 
paeudotuberculosls  from  Alaska  Identified  as  Pasteurell-a  pestle;  An  itraTmn('- 
fluorescent  false  positive.  Amer,  J.  Trop.  Med.  Hyg.  14:424-432. 

A  gram-negative,  bipolar-staining  rod,  isolated  from  a  snowshoe  here  In 
Alaska,  was  identified  as  Paateurella  pest*8.  This  identification  was 
of  particular  Importance  because  plague  1«  under  international  quarantine 
and  has  never  been  reported  from  Alaska.  Subsequent  work  has  established 
thet  the  organism  Is  a  strain  of  P,  pseudotuberculosis  Type  I  B  that 
possesses  en  antigenic  ftubstence  very  closely  related  to  the  Fraction 
I  antigen  of  the  plague  bacterium.  The  presence  of  tbla  sntlgen  resulted 
in  the  fluorescent  antibody  test  yielding  a  false-pual tlve  finding,  and 
has  raised  the  question  ss  to  the  current  emphasis  in  differentiating 
between  these  two  bacterlsl  species  on  the  basis  of  the  presence  or  absence 
of  Fraction  I.  The  determination  of  ?.  pestle  must  Include  other  testing 
procedur4M,  such  ss  the  Isolation  cf  the  otganism  or  the  demonstration 
of  Its  presence  in  tissues  of  test  animals. 
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Rippaport,  B.Z,;  Walker,  J.M.;  Bcoker,  B.P.  1964.  Purification 
of  highly  conjugated  precipitlns  and  globuliiia  containing  reaglns 
with  sllit  hydrolysate.  J.  Immunol.  93:782-791, 

Highly  conjugated  human  globulins  containing  reaglnic  antibodies  against 
egg  albumin,  ragweed  pollen,  and  cottonseed  and  conjugated  rabbit 
precipitlns  against  egg  albimin  and  ragweed  pollen  were  purified  by 
adsorption  with  silk  hydrolysate.  The  ourlfied  antibodies  were  still 
highly  conjugated  and  gave  satisfactory  specific  staining  of  antigen 
in  allergic  human  skin.  The  reduction  In  nonspecific  staining  was 
probably  due  to  adsorption  of  noncovslently  bound  dye  by  the  silk 
hydrolysate.  The  presence  of  antibody-bound  antigen  In  epithelial 
cells  of  challenged,  allergic  skin  was  confirmed.  The  epithelial 
cells  of  hi8tarilna-challe..ged,  allergic  skin  were  capable  of  binding 
specific  antigen  when  this  was  supplied  in  vitro.  The  human  reaginlc 
globulins  and  the  rabbit  precipitlns  gave  similarly  effective  staining 
and  inhibition  results,  and  the  localization  of  antigen  demonstrable 
with  either  antibody  was  the  same. 
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Rivenson,  S.;  Planes  de  Bancher-^,  E.;  Zakin,  M.M.  1962.  Ident  If  Icaclon 
of  the  aphthous  virus  using  the  fluorescent  antibody  technique.  Rev. 
Invest.  Ganaderas  15:275-284. 

Using  FA,  It  was  possible  to  see  the  antigen-ar.tlbody  reaction  between 
the  three  types  of  foot-and-raouth  disease  virus  (0,  A,  and  C)  a 
their  homologous  sera.  Smears  of  bovine  tongue  epltheilum  and  n. 'nolayers 
of  pig  kidney  cells  were  used.  FA  was  not  a  ratisfactory  methca 
for  the  detection  of  specific  antibody  in  the  sera  of  cattle  convalescent 
from  the  disease.  FITC  was  more  satisfactory  than  R3  200  as  a  labeling 
agent.  The  superiority  of  the  gamma  globulins  cf  the  rabbit  sera  to 
total  serum  and  complete  globulins  was  demonstrated.  The  garmta  globulins 
were  fractionated  by  precipltaticu  with  acsooniunj  sulfate  50  per  cent 
saturation  and  by  passage  on  DEAE  celiujose,  without  notable  dlff'^renres 
The  labeled  gamma  globulins  were  purified  bv  pas.=:age  ca  OnAh  cciluio  c 
and  by  adsorption  on  tissue  powde.  .  With  the  flrs>  ti.ecnod  nonsperliic 
fluorescence  was  eliminated. 
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Sodanan,  W.A.,  Jr.*,  Jeffery,  G.H.  1964.  Imunof luorsacent  staining 
of  eporoKoltea  of  Plasnod.^ijn  galllnaceim.  J.  Paraalt^l.  50:477-478. 

Sporozoites  of  gallinacisn  were  stslned  by  direct  ?A.  Inosime  sar\m 
was  obtained  fi’oin  an  Infected  chicken,  and  its  preparation  is  descrlbad. 
Nonspecific  background  fluorescence  of  axoskeleton  fragments  was  quenched 
by  counters talning  with  either  Evans  blue,  RB  200-BSA,  or  Plazo  orange. 

No  sporozoite  staining  was  seen  using  conjugated  human  antiserisn  against 
£.  vlvax,  JP.  falciparum,  or  cvnonolgl .  Brightly  fluorescing  masses 
were  seen  on  the  tip  end  and  lateral  wall  of  some  sporozoites.  These 
areas  appeared  to  correspond  with  the  apical  cup  and  >he  micropyle. 
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Somnervllle,  R.G.;  MacFarlane,  P.  1964.  The  rapid  diagnosis  of  virus 
infections  by  inmunof luorcscent  techniques  applied  to  blood  leukocytes. 
Uncet  1:911-912. 

The  applies:  of  the  fluorescent  antibody  technique  to  peripheral 

biood  leukoc  'ts  offers  a  new  method  for  the  rapid  diagnosis  of  virus 
i  ifectione. 
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Staak,  C.  1961.  Studies  on  staining  brucellae  with  the  aid  of  fluorescent 
antibodies.  Inaugural  Dissertation.  Institut  fur  Veter Inar-Hyglene, 

Prelen  Unlv.  Berlin,  Journal  No.  357.  59p.  In  German. 

Anti-Brucella  antiaerfi  were  used  In  a  study  of  conjugation  procedures. 

Both  RB  200  and  FITC  were  used.  When  amounts  oi  dye  in  reaction  mixtures 
increased,  protein  conjugation  was  Increased.  Excess  dye  conjugation 
did  not  reo'ili  in  better  staining.  Non-specific  fluorescence  made  it 
impossible  to  distinguish  brucellae  in  mixtures  of  brucellae  and  guinea 
pig  blood.  Cu’ture  of  Brucella  on  agar  containing  fluorochrome  revealed 
that  acridine  orange,  1:10,000,  was  the  best  combination.  The  bacteria 
took  up  the  dye.  Mixture  cf  the  stained  brucellae  with  guinea  pig  blood 
resulted  In  increased  fluorescence  of  lymphocytes,  granulocytes,  and  other 
blood  components. 
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Trouet,  A.;  Studtsbaedcr,  S.  1954.  ^vonatraClon  of  group  antlgeoa 
by  inmunofluor as cence  technique.  Rev.  Beige  Pathol.  Had.  Exp.  30:53-64, 

In  French. 

Group  artlgena,  particularly  D  antigens,  can  be  ider.clfied  by  indirect 
technique  FA.  The  reaction  ia  specific  for  the  majority  of  red  cells, 
but  a  variable  percentage  (1/2,000  to  1/20,000)  fluoresce  aapeclfically. 

The  aapeclfic  reectiona  were  eliminated  by  use  of  a  fluorescent  ant^-globulin 
fraction  obtained  by  chromatography  on  DEAE-cellulose  and  adsorbed 
with  normal  huiun  red  cells  and  with  the  supernatant  fraction  of  human 
serum  precipitated  with  50  per  cent  saturated  anmonlum  sulfate. 

The  causes  of  aapeclfic  reactions  are  discuseed. 
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White,  I,, A.;  Kellogg,  D.S.,  Jr.  1965.  Heisaeria  gone. rhoeae  identification 
in  direct  smears  by  a  fluorescent  antibody  counterstain  method. 

Appl,  Microbiol.  13:171-174. 

Direct  smears  from  female  petier.t«?  have  been  corrldered  unreliable 
for  the  detection  of  Nelaeerla  ^onerrhoeae  by  FA  methods  because 
of  the  Inadequate  background  centvast  of  the  f luoiesceln-atalned  smears 
and  a  scarcity  of  organisms  or  the  smtar.  Evans  blue  dye  employed 
as  a  counters  Cain  ellmiriated  tho  oonspecific  background  staining 
and  increased  the  reliability  of  the  direct  FA  procedure.  Direct 
smears  demonstrating  positive  fluoroscence  were  obtained  from  86  per 
cent  of  a  group  of  culturally  positive  iemales.  The  FA -counters tain 
technique  Is  as  sensitive  as  the  presently  recommended  cultural  procedures. 
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Wliite,  R.G.  1963.  The  applications  of  fluorescent  antibody  techniques 
In  bacteriology  and  virology;  the  flvoreacent  antibody  technique  in 
the  detection  of  localliatlon  of  bacterial  antigens:  Application  to 
mycobacteria,  Nocardla.  and  corynebacterla.  Proc.  Roy.  Soc.  Med. 

56:474-478. 

The  use  of  a  double-layer  fluorescent  antibody  technique  with  rabbit 
antiserum  to  Mycobacterium  emegmatls  results  in  a  pattern  of  staining 
of  corynebacterla,  nocardias,  and  some  mycobacteria  apecies  that  conforms 
with  previously  reported  results  of  cell-wall  analyses  for  sugars, 
smino  sugars,  and  amino  acids  and  of  cell  wall  agglutination  tests. 

It  pi  luaably  depends  upon  the  exisrence  of  a  common  antigenic  deter- 
mlna  i;  intical  with  that  present  in  the  glycopeptlde  moiety  of  wax 
D  of  num&n  strains  of  M.  tuberculosis.  The  failure  of  the  fluorescent 
antibody  method  to  stain  M.  smegma tls .  M.  avium.  M.  lepraaiourium. 
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«i-d  a  strain  of  M.  phlel  Is  attributed  to  the  inaccessibility  of  this 
antigen  to  antibody  at  the  surface  of  tnese  organisms.  Antigen  is  accessible 
In  call~wall  preparations.  The  widespread  occurrence  of  this  antigen 
throughout  isycobacteris,  corynebacterla,  and  nocardla  species  is  of  importance 
in  the  specific  diagnosis  of  antigens  or  bacteria  in  these  genera  by 
the  fluorescent  antibody  method. 
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Volf,  P.L.;  Pearson,  B.;  Rosenblatt,  M.;  Jecschitz,  L.  1963.  A  new 
highly  specific  method  for  immunofluorescence.  Aner.  J.  Clin.  Pathol.  40:430. 

Striking  specificity  was  noted  in  Inmunofluorescent  reactions,  in  which 
only  the  78  ganiui  globulin  fraction  of  immune  serum  was  conjugated  vlth 
fluorescein  Isothiocyenate  end  then  used  as  the  outer  layer  In  indirect 
immunofluorescence.  Total  ganona  globulin  was  first  separated  from  sheep 
antirabbit  serum  with  ammonium  sulfate.  Dialyzed  gamma  globulin  was  then 
placed  in  an  A-30  dlethylsminoethanol-Sephadex  column  and  eluted. 

The  first  54  per  cent  of  the  total  eluate  contained  only  the  7S  fraction 
of  the  gamma  globulin.  This  fraction  was  then  conjugated  with  fluorescein 
iaothlocyanate  by  convsntional  methods.  A  group  of  7-week-oid  mice  were 
injected  intravenously  with  bovine  aerum  albisnin  and  were  killed  2.5  hours 
after  the  Injectlonu.  Their  spleens  vert  removed,  frozen,  and  sectioned 
In  a  cryostat.  The  sections  were  over layered  with  rabbit  snti-BSA  serum 
and,  subsequently,  with  the  fluorescein-conjugated  7S  fraction  of  the 
antlrabblt  serum.  Fluorescence  was  specifically  t,or.fined  to  discrete 
groups  of  splenic  cells.  Controls  menifeated  no  fluorescence.  It  is 
postulated  that  the  specificity  of  fluorescent  antibody  ro.actiors 
based  on  removing  198  antibodies  that  arc  likely  to  be  nonspecific  in 
their  predilection  and  using  the  highly  specific  antibody  of  7S  variety. 
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Wolf,  P.L.;  Pecroon,  B.;  Rosenblatt,  M,;  V&zquaa.,  J  ;  Jarkc.^8..i,  T. 

1965.  A  rapid  method  to  diminish  nonspecific  reactions  in  immunof luorep- 
cence  with  the  use  of  tagged  78  gamma  globulin  immune  sera.  An.er.  J.  Clin 
Pathol.  43:47-52. 

A  method  hss  bean  ppcfected  tc  obviate  nonspecific  otai.ilng  in  ,ndlr.^CL 
Inonunofluorescence.  The  method  involves  utilizing  fluorescein- tagged 
78  gamma  globulin  immune  sera  as  the  outer  layer  in  indirect  Immunofluores¬ 
cence.  The  78  gamma  globulins  are  obtained  by  column  chrrmaropraphy . 
utilizing  A-50-DEAE  Sephadex.  Free  fluorescein  is  readily  removed  by 
a  G-25  Sephadex  col’jnn.  The  four  test  systems  used  demonstrate  that 
the  preparation  of  our  sera  reveals  no  or  very  little  nonspecific  tlnorc-  r  . 
material. 
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Young,  S.;  Coircn,  D.H.  1965.  The  apparent  Inuunofluoraecence  of 
tissue  mast  cells.  Brit.  J.  Exp.  Pathol.  46:649-652, 

Both  rat  oast  cells  and  rat  eosinophils  exhibited  fluorescence  in  blue 
violet  light  after  treatment  with  PITC-conjugated  rabbit  anti-rat 
gansa-G  globulin  and  in  each  cell  this  fluorescence  was  inmunologically 
nonspecific.  VThereaa  eosinophils  fluoresced  after  treatment  with 
fluorescein  alone,  mast  cells  fluoresced  only  after  treatment  with 
a  protein  conjugate  containing  gaana-G  globulin.  The  phenomenon  was 
observed  in  cells  from  different  organs  and  the  fluorescence  was  seen 
to  be  associated  with  the  cytoplasmic  granules  normally  present  in 
these  crlls. 
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E.  LABELING  COMPOUNDS 

7588 

Groasl,  C.E.;  Mayersback,  K.  von.  1964.  Technical  factors  affecting 
lamiunohlstologlcal  nethods:  I.  The  Influence  of  different  pH  and  buffer 
salts  for  unspecific  reactions.  Acta  Klstochem.  19:382-398. 

For  unspecific  reactions  the  type  of  buffer  In  labeled  antibody  solution 
plays  an  Important  role.  Two  reasons  are  electrical  charge  of  tissue 
proteins,  and  extraction  of  cell  components.  In  Immunohistology  the  generally 
used  phosphate  buffer  Is  not  very  suitable  and  causes  quite  a  loss  of 
cell  components.  Celle  can  only  be  colored  with  difficulty  after  incubation 
with  buffered  sera. 

7589 

Ksu,  K.C.;  Rlfklnd,  R.A.;  Zabrlskle,  J.B.  1964.  Immunochemical  studies 
with  fluorescein  and  ferritin  doubly  labeled  antibodies.  J.  Klstochem. 
Cytochem.  12:7. 

A  technique  is  described  for  the  double  labeling  of  antibody  with  fluorescein 
and  ferritin  that  makes  it  possible  to  employ  the  same  conjugate  for  both 
fluorescence  and  electron  microscopy.  Studies  with  microorganisms  and 
tissues  demonstrate  that  the  specificity  of  the  antibody  Is  not  affected 
by  the  double  labeling.  Pneumococci,  T^es  2  and  18,  were  treated  with 
homologous  ferritin-conjugated  antibody  or  fluorescein  and  ferritin-conjugated 
antibody  and  examined  under  the  electron  microscope;  capsular  swelling 
with  penetration  of  ferritin  granules  through  the  capsular  material 
up  to  the  cell  wall  was  seen.  The  same  doubly  labeled  antisera  used  with 
fluorescence  microscopy  demonstrated  specific  'staining'  of  the  same 
organisms.  Control  experiments  included  blocking  of  the  reaction  with 
unlabeled  antibody.  Both  the  ferritin  conjugates  and  the  doubly  labeled 
conjugates  presented  the  same  immunologic  pattern  of  activities  by  Ouchterlory 
agar-gel  diffusion  and  immunoelectrophoretic  analysis.  Complete  article. 
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Klugerman,  M.R.  1965.  Chemical  and  physical  variables  affecting  the 
properties  of  fluorescein  isothlocyanate  and  its  protein  conjugates. 

J.  Immunol.  95:1165-1173. 

The  effect  of  pH,  time,  temperature,  and  buffer  systems  on  solutions 
of  fluorescein  isothlocyanate  and  its  protein  conjugates  was  examined 
fluorometrically ,  The  fluorescence  of  the  isothlocyanate  and  of  the 
protein  conjugate  was  maximal  at  about  pH  8,7  and  pH  10.?,  respectively. 


The  stability  of  their  fluorescence  above  pH  7  was  affected  adversely 
by  l.icreaaes  In  pH  or  temperature.  The  protein  conjugate,  however, 
showed  maxlaum  stability  at  pH  10.5  and  above.  The  type  of  buffer 
-  carbonate,  phosphate,  borate,  Trls  or  barbltuate  did  not  affect 
the  fluorescence  of  the  free  dye  significantly.  On  the  other  hand, 

Increasing  the  molarity  of  the  buffer  caused  a  decrease  In  stability 
of  fluorescence  of  the  free  dye  but  did  not  seriously  affect  the  fluores. ence 
of  the  conjugate.  The  absorbance  of  fluorescein  Isothlocyanate  and 
its  conjugates  Increased  with  Increasing  pH.  With  Increased  pH  or 
temperature  of  the  reaction  mixture  during  conjugation,  fluorescein 
Isothlocyanate  reacted  more  readily  with  the  protein.  Conditions 
may  be  selected  to  obtain  the  desired  degree  of  label  with  short  conjugation 
periods.  Conjugation  of  a  bovine  antt-Brucella  abortus  globulin  semp  . 
for  30  minutes  at  pH  9.45  and  room  temperature  was  as  effective  as 
conjugation  at  pH  8.75  for  IS  hours  at  5  C.  No  apparent  loss  of  biologic 
activity  was  observed  as  the  result  of  conjugation. 

7591 

Lewis,  V.J.;  Brooks,  J.B.  1964.  Comparison  of  fluorochromes  for 

the  preparation  of  fluorescent  antibody  reagents.  J.  Bacterlol.  88:1520-1521. 

Conjugates  of  anti-Corvnebacterlum  diph«'>'eriae  and  anti-Escherichia 
coll  antisera  were  prepared  using  four  dyes,  FTTC,  RB  200,  DANS,  and 
tetramethyirhodaralne  Isothlocyanate.  When  titers  were  compared,  FITC 
was  superior. 

7592 

McKinney,  R.M.;  Spillane,  J,T.;  Pearce,  G.W,  1964.  Factors  affecting 
the  rate  cf  reaction  of  fluorescein  Isothlocyanate  with  serum  proteins, 

J,  Immunol.  93‘.232-242. 

Only  FITC  of  the  highest  purity  shovild  be  used  for  spectrophotometrlc 
reference  standards.  The  extent  of  reaction  of  FITC  products  with 
rabbit  gamma  globulin  under  standardized  conditions  showed  very  close 
correlation  with  the  purity  of  the  isothlocyanate  products  as  determined 
by  infrared  measurements.  Rabbit  and  bovine  alpha  globulins  were 
found  to  react  considerably  more  rapidly  than  horse  alpha  globulin 
with  FTTC.  In  all  species  studied,  the  albumin  fraction  reacted 
much  more  rapidly  than  the  gamma  globulin  fraction.  A  systematic 
study  of  the  effects  of  temperature,  concentration,  and  pH  on  the  rate 
and  extent  of  reaction  of  FITC  with  normal  rabbit  gamma  globulin  indicated 
that  the  rate  can  be  greatly  accelerated  by  modifying  the  reaction 
conditions.  At  the  reaction  temperature  ot  25  C,  pH  9.5,  protein 
concentration  2,5  per  cent,  and  buffer  salt  concentration  of  0,05  M, 
conjugation  of  FITC  with  rabbit  gamma  globulin  was  essentially  completed 


in  30  minutm.  With  these  reaction  conditions,  the  ratio  of  fluorescein 
to  protein  of  the  conjugate  was  very  reproducible  and  could  be  controlled 
by  the  initial  anount  of  dye  added.  Conjugation  of  PITC  with  gamma 
globulin  at  25  C,  pH  9.5,  yielded  an  excellent  product. 

7593 

Horitz,  K.U»;  Ambroslus,  H.  1964.  Sulforhodamine  B,  a  good  labeling 
stain  suitable  for  Immunohistology.  Acta  Hlstochem.  i9t 191-194.  In  German. 

Sulforhodaatlne  B  chloride  proved  to  be  a  good  staining  material  in  Immuno- 
histology,  as  compared  with  fluorescein  isothiocyanate.  The  advantages 
of  sulforhcdanine  B  arc  easy  availability,  good  durability,  and  simple 
coupling. 


F.  STAINING  PROCEDURES 


7594 

Alexander,  W.R.M.;  Potter,  J,L.  1963.  Rhodamlne-conjugated  papain 
as  a  counterstain  in  fluorescence  microscopy.  Immunology  6S450-452. 

A  new  method  of  counterstalnlng  unfixed  tissue  for  fluorescence  microscopy 
is  described.  The  method  depends  upon  the  reaction  of  crude  papain, 
labeled  with  a  fluorescent  dye,  with  nuclear  and  cytoplasmic  constituents 
of  tissue  cells. 
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Beutner,  E.H.;  Holborow,  E.J.;  Johnson,  G,D.  1965.  A  new  fluorescent 
antibody  method:  Mixed  antiglobulin  Immunofluorescence  or  labelled 
antigen  indirect  immunofluorescence  staining.  Nature  208:353-355. 

This  method  Is  a  multiple  layer  technique,  Fluorescently  labeled 
antigens  are  bound  to  antigens  Ir.  tissue  by  antibodies.  The  technique 
is  described  and  illustrated.  Controls  and  parameters  are  discussed 
for  quantifying  the  method, 

7596 

Buffe,  D.;  Burtin,  P,;  Grabar,  P.  1964.  Intracellular  localization 
of  the  low  molecular  weight  chains  and  high  molecular  weight  chains 
of  gamma  globulins.  Compt,  Rend.  258:4629-4631.  In  French, 

With  the  aid  of  specific  antisera  labeled  with  FITC  and  sulf orhodanlne 
dyes,  new  evidence  is  shown  that  long-  and  short-chain  gamma  globulins 
are  synthesized  within  the  same  cell,  but  In  different  parts. 

7597 

Camargo,  M.E.  1965.  Preparation  of  microscopical  slides  to  simplify 
Immunofluorescence  serological  titrations.  Rev,  Inst.  Med.  Trop. 

Sao  Paulo  7; 39-40. 

A  simple  technique  makes  possib’*'  running  as  many  as  ten  Immunofluores¬ 
cence  reaction::  per  microscopic  slide  so  as  to  facilitate  routine  work. 
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Damielssoii,  D.  1965.  The  demonstration  of  Neisseria  gonorrL.jeae  with 
ths  aid  of  fluorescent  antibodies t  5.  A  comparison  of  different  techniques— 
absorption,  one-step  Inhlbltica,  and  counterstaltdng— for  elimination 
of  cross  reactions.  Acta  Dermato-Venereol.  45 {61-73. 

FITC  conjugated  rabbit  antlgonccoccua  globulins  and  rabbit  normal  globulin 
were  tested  for  reactions  with  Neisseria  strains,  staphylococci,  and  strepto¬ 
cocci.  Strong  reactions  were  observed  between  antigonococcus  conjugates 
and  meningococci.  Both  the  antigonococcus  and  normal  globulin  conjugates 
gave  strong  reactions  with  some  of  the  staphylococcus  and  Group  G  strepto¬ 
coccus  strains.  These  could  be  eliminated  by  absorbing  with  strongly 
reacting  strains  of  S taphy lococ cus  aureus .  At  the  same  time  PA  titers 
of  the  antigonococcus  conjugates  with  gonococci  and  meningococci  were 
lowered.  The  staining  of  staphylococci  was  somewhat  inhibited  by  adding 
human  serum  or  normal  rabbit  serum  to  antigonococcus  conjugates.  Adding 
antis taphy lococcal  rabbit  serum  to  FITC-labeled  antigonococcus  globulins 
had  a  more  pronounced  inhibiting  effect.  RB  200-labeled  globulin  of 
the  antistaphy lococcal  rabbit  serum  had  the  same  effect.  The  appllcaticn 
of  delayed  FA  tests  on  cll  lical  specimens  showed  that  it  was  necessary 
to  take  precautions  against  nonspecific  reactions.  In  males,  delayed 
FA  teats  and  culture  were  of  equal  value  for  diagnosis  of  gonococci. 

In  females,  delayed  FA  tests  gave  a  higher  yield  than  culture. 

7599 

Deinhardt,  F.;  Dedmon,  R.E.  1963.  Simplified  method  for  fluorescent 
anMbody  staining  of  tissue  cultures.  Nature  20551122-1123. 

A  simple  staining  chamber  and  support  rack  for  cover  glasses  are  described. 

7600 

Grossl,  C.E.;  Mayersback,  K.  Vxon.  1964,  Technical  factors  affecting 
immunohlstologlcal  methods:  I.  The  Influence  of  different  pH  and  buffer 
salts  for  unspecific  reactions.  Acta  Histochem.  19:382-398, 

For  unspecific  reactions  the  type  of  buffer  in  labeled  antibody  solution 
plays  an  important  role.  Two  reasons  are  electrical  charge  of  tissue 
proteins,  and  extraction  of  cell  components.  In  inaaunohist jlogy  the  generally 
used  phosphate  buffer  is  not  very  suitable  and  causes  quite  a  less  of 
cell  components.  Celle  can  only  be  colored  with  difficulty  after  incubation 
with  buffered  sera. 
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Henle,  G.;  Henle,  W.  1965.  Cross-reactions  anoiig  gamma  globulins 
of  various  species  In  Indirect  Imaunofluorescence.  J.  Innunol.  95:118-124. 

Several  preparations  of  fluorescein  Isothloc/anate  -  conjugated  rabbit 
antibodies  to  guinea  pig  or  human  gansna  globulin  fractions  were  found 
to  be  capable  of  staining  the  characteristic  mumps  virus  inclusions 
In  Infected  HeLa  cells  previously  sensitized  with  vlruS'Speclflc 
antibodies  derived  from  heterologous  animal  species.  Brilliant  Immuno¬ 
fluorescence  was  elicited  by  labeled  antibodies  to  heterologous  gamma 
globulins  only  when  the  antiviral  sera  used  for  the  primary  stage  of 
the  reaction  were  used  undiluted,  or  at  the  most  In  10-fold  dilution. 

The  rabbit  anti-guinea  pig  gamma  globulin  sera  from  which  effective 
fluorescein  conjugates  were  prepared  yielded  from  one  to  three  lines 
of  precipitation  in  Ouchterlony  tests  with  sera  from  several  heterologous 
species  with  the  exception  of  rabbits,  whereas  those  sera  from  which 
strictly  specles-apeclflc  conjugates  were  obtained  produced  no  precipitates 
with  heterologous  sera.  Cross-reacting  antisera  to  guinea  pig  gamma 
globulin  also  reduced  the  viral  neutralizing  capacity  of  human  poliomyelitis 
convalescent  serum.  No  attempts  were  made  to  identify  the  cross-reacting 
serum  components.  Such  broadly  reactive  anti-gamma-globullns  might 
be  useful  for  the  indirect  technique  of  immunofluorescence  in  that 
they  overcome  the  usually  observed  species  limitation  of  this  metho-^. 

7602 

Hirapoto,  R,;  Bernecky,  J.;  Jurand,  J.;  Hamlin,  M.  1964.  The  use  of 
paired  fluorescent  labeled  antibodies.  J.  Hlstochem,  Cytochem.  12:14-15 

Tetramfcthylrhodamine,  lissamlne  rhodamine,  1-dlmethylamlnonaphthalene- 
5-8ulfonyl  chloride  (DSC),  and  fluorescein  were  used  to  determine 
their  auitabillty  for  paired  labeled  fluorescent  antibody  studies. 

The  possibilities  of  quenching  fluorescent  labels’ with  change  of  pH 
was  also  investigated.  Horse  anti-rabbli  globulin  was  labeled  with 
the  various  dyes  and  ser* "d  as  the  reagent  tc  detect  rabbit  antibodies. 

The  fluorescent  reagents  ontalned  5.6,  7.9,  and  7.0  residue  per  mole 
protein  respectively.  Sensitized  rat  kidney  served  as  the  tissue  for 
study.  This  was  prepared  by  injecting  rats  intravenously  with  rabbit 
anti-rat  kidney  globulin.  Two  labels  used  ainultaneously  on  a  single 
kidney  section  showed  yellow  f lu/)re8cence  when  both  the  red  (rhodamine) 
and  the  green  (fluorescein)  reacted  at  the  same  antigenic  sites. 

Quenching  the  fluorescence  for  fluorescein  could  be  accomplished  by 
dropping  the  pH  of  the  taedlum  to  3.  Partial  reactivation  of  fluoreecence 
oocurred  when  the  medium  was  made  alkaline.  Fluorescein  fluoresced 
well  froT!  pH  11  to  7.  Appreciable  quenchlTig  occurred  at  pH  5  and 
4.  From  pH  4  complete  reactivation  occurred  when  the  medium  was 
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made  alkaline^  Tetramethylrhodamlne  fluoiasced  well  from  pH  11  to  4; 
some  088  of  tluorescence  was  8een  at  pH  3.  Llsaamlne  rho'^amlne  fluoreaced 
best  at  pH  7  and  6,  DSC  was  a  poor  label.  At  pH  2  all  showed  Irreversible 
quenching.  Complete  article. 
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Hlranoto,  R.N, ;  Hamlin,  M.  1964.  Detection  of  two  antibodies  in  single 
plasma  cells  bv  the  paired  fluorescence  techniques.  Federation  Proc. 
23j1456;343. 

Cohn  Fraction  II  human  gamma  globulin  was  column-purified  and  employed 
to  immunize  guinea  pigs,  The  globulin  fraction  as  well  as  papain  digests 
were  assayed  against  individual  guinea  pig  hyperimmune  serum  by  imnuno- 
electrophoresis  and  Ouchterlony  plates.  Animals  that  showed  one  precipitin 
band  against  the  whole  gamcia  globulin  fraction  but  two  antlgenlcally 
distinct  bands  against  the  digcats  were  selected  for  study  to  determine 
whether  these  two  distinct  o-tlbodlas  to  the  gamms  globulin  Fragments, 

I  and  II,  were  being  synthesized  within  single  cells.  Rabbit  antlhuman 
gannna  globulin  sera  were  labeled  with  either  aminotetramethylrhodamine 
or  fluorescein  isc  hiocyanate.  Plasma  cells  containing  two  antibodies 
were  detected  by  the  indirect  staining  method.  Frozen  sections  of  spleens 
were  treated  with  isolated  Fragment  I,  then  stained  with  amlnotetramethyl- 
rhodamine  conjugate  capable  of  reac.lng  with  this  fragment.  The  same 
section  was  treated  with  Fragment  II  and  stained  with  fluorescein  conjugate 
specific  for  this  fragment  Observations  showed  orange,  green,  and  yellow 
fluorescence,  indicating  that  some  plasma  cells  can  synthesize  one  and 
others  may  synthesize  two  distinct  types  of  antibodies-  Gradation  of 
staining  indicated  greater  content  of  one  type  of  antibody  over  the  other 
Complete  article 
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Hiramoto,  R  N. ;  Hamlin,  K  1965  Detection  of  two  antibodies  in  single 
plasma  cells  by  the  paired  fluorescence  technique  J  Immunol  95; 214-224. 

The  concept  that  a  single  antlbodv-forming  cell  may  have  the  capacity 
to  synthesize  more  than  one  antibody  simultaneously  was  tested  This 
problem  was  approached  by  using  a  single  antigen  on  which  two  deterr-sinant 
groups  could  be  detected  Guinea  pigs  were  hyperlTmtiuni red  with  a  coiujc- 
purifled  him'.an  garrma  globulin  preparation  Anlmalr  showing  antibodies 
that  reacted  with  a  single  band  to  the  whole  antigen  but  with  two  bands 
to  the  papain- digested  antigen  bv  Immuncelectrophoresls  were  sacrificed 
and  the  spleen  sections  studied  to  see  If  anv  single  cell  was  responding 
with  two  antibodies  to  both  fragmev.ts  of  the  whole  antigen,  A  multiple 
antibody  response  in  Indlvidua'  cells  was  detected  by  the  sensiLlve  indirect 
paired  fluorescence  technique  From  a  total  of  482  antibody-containing 


cells  counted,  30  per  cent  had  antibodies  directed  toward  the  C?-I 
fragment  and  24  per  cent  to  the  CP-TT  fragment.  It  appeared  that 
about  45  per  cent  of  the  cells  contained  antibodies  directed  to  both 
the  CP-I  and  CP-II  fragments.  The  gradation  of  colors  caused  by  the 
combination  of  te trams thy Irhodamine  and  fluorescein  conjugate,  .a 
the  multiple  antibody-producing  cells  and  the  selective  quenching  studies 
of  fluorescence  at  pH  4.0  indicate  that  different  cells  contained 
different  amounts  of  one  type  of  antibody  over  the  other. 

7605 

Hlramoto,  R. ;  Hamlin,  M.  1965.  Multiple  antibodies  in  single  cells. 
Federation  Proc.  24fl399j381. 

The  capacity  of  a  single  iramunocyte  to  synthesize  more  than  one  antibody 
simultaneously  has  been  a  subject  of  prime  interest.  An  approach 
to  this  problem  was  made  by  using  a  single  antigen,  DEAE-purlf led  riumar 
gamma  globulin.  Sera  from  guinea  pigs  made  hyperimmune  with  this  antigen 
were  assayed  Immunoelectrophoretlcally .  Animals  showing  antibodies  that 
react  with  production  of  a  single  band  to  the  whole  antigen  but  with 
two  bands  to  the  digested  antigen  were  tested  at  the  cellular  level  by 
the  indirect  paired  fluorescence  method  to  see  if  any  single  cell  is 
responding  with  double  antibodies  to  both  fragments  of  the  globulin  ant 'gen. 
Indeed,  a  large  proportion  of  cells  in  response  tc  the  stimulus  of  a 
single  antigen  could  produce  two  types  of  antibodies.  From  a  total 
of  482  antibody-containing  cells  counted,  30  per  cent  had  antibodies 
directed  toward  the  F  fragment  and  24  per  cent  Lo  the  S  fragment. 

It  appeared  that  about  45  per  cent  of  the  cells  contained  antibodies 
directed  to  bol'.i  the  7  and  S  fragments.  The  gradation  of  colors  caused 
by  the  combination  of  tetraraethylrhodamlne  and  fluorescein  conjugates 
in  the  multlple-antibodv-producing  cells  and  the  selective  quenching 
studies  of  fluore«cence  at  pH  4.0  indicate  that  different  cells  contained 
different  amounts  o*  one  type  cf  antibody  over  the  other.  Comnlete  articlt;, 
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Hru,  K.C.;  Rifklnd,  R.A. ;  Zabrla'*;le,  J.B.  1964.  Inpiunoch«!  leal  studies 
with  fluorescein,  and  ferritin  doublv  labeled  antibodies,  J.  Hlstochem 
Cytochem.  12:’, 

A  technique  is  described  for  rue  double  labeling  of  antibody  with  fluores¬ 
cein  and  ferritin  that  Eiakee  It  possible  to  ecBploy  tne  same  conjugets 
for  both  fluorescence  ard  electron  microscopy,  Stijdies  with  microorganisms 
and  tissues  demonstrate  that  the  specificitv  of  the  antlbodv  is  not 
affected  by  the  double  labeling.  Pneumococci,  Types  Z  and  18,  were 
treated  with  haeologous  ferritin-coni ugated  antibody  or  fluorescein  and 
ferritin-conjugated  antibody  and  examined  under  the  electron  microscope; 
capsular  swelling  w: th  penetration  Oi  ferritin  granules  througr  the  capsular 


material  up  to  the  cell  vrall  was  seen.  The  same  doubly  labeled  antisera 
used  with  fluorescence  microscopy  demonstrated  specific  'staining’  of  the. 
same  organisms.  Control  experiments  Included  blocking  of  the  reaction 
with  unlabeled  antibody.  Both  the  ferritin  conjugates  and  the  doubly 
labeled  conjugates  presented  the  saine  immunologic  pattern  of  activities 
by  Ouchterlony  agar-gel  diffusion  and  Immunoelectrophoretlc  analysis. 

Complete  article. 
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Lindt  Ko  1965.  Role  of  frea’n  human  or  guinea  pig  serum  in  the  indirect 
f luorescont  antibody  test  for  Mycoplasma  pneumoniae  antibodies  in  human 
sera.  Acta  Pathol.  Microbiol.  Scand.  63j639-640, 

Evidence  is  provided  suggesting  that  the  observed  inhibition  by  fresh 
guinea  pig  serum  as  a  diluent  for  human  sera  tested  with  conjugated  horse 
antihuman  globulin  is  due  to  a  partial  blocking  of  the  M,  pneumoniae 
antibodies  by  guinea  pig  complement.  The  inhibition  by  fresh  guinea  pig 
aer'jm  was  a  constant  observation,  although  'vlng  in  degree  with  the  different 
conjugates  employed.  Fresh  human  serum,  however,  either  enhanced  or  inhiblti'd 
the  reaction,  depending  on  the  conjugate  used.  These  results  call  for 
more  comprehensive  and  detailed  studies  concerning  the  role  of  the  conjiK’.'!  i' 
in  ths  indirect  fluorescent  antibody  test,  especially  with  respect  to 
the  interaction  of  complement. 
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Llanea-Rodas,  R, ;  Liu,  C,  1965,  A  study  of  measles  virus  in  ection 
in  tissue  culture  cells  with  particular  reference  to  the  development  of 
Intranuclear  inclusion  bcaies.  J.  Immunol,  95; 8^:0-845, 

The  seouentlal  morphologic  changes  of  tissue  culture  cells  infected  with 
Edmonston  meaalos  were  followed  by  combining  Infectlvity  titration,  direct 
immupof lucres cent ,  acridine  orange  and  heraatoxylin-eosln  staining  methods. 

The  initial  site  of  measles  virus  multiplication  appeared  to  be  in  the 
perinuclear  region  of  the  cell  cytoplasm.  As  the  infection  progressed, 
viral  antigen  spread  into  the  nucleus,  first  at;  small  granules,  and  later 
coalesced  into  large  masses.  During  the  end  stage  of  infection,  the  content 
of  measles  antigen  and  nucleic  acid  decreased  markedly,  leaving  a  morphci»loglc 
residue  represented  by  intranuclear  eosinophilic  inclusion  bodies.  In  ‘ 
tlus  Btuuy  the  direct  Immunof luorescent  staining  method  is  found  to  be 
superior  to  the  indirect  technique  in  demonstrating  the  antigenic  develop¬ 
ment  withiii  the  measles-infected  cel. Is. 
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Mikhailov,  l.F.  1963.  The  first  phase  of  serological  reactions  studied 
by  the  method  of  fluorescent  antibodies.  Zh.  Mlkroblol.  Epidemiol.  1 
Immunobiol.  42:3:jif-17.  In  Russian. 

Fluorescent  antibodies  were  used  in  the  study  of  the  first  phase  of 
serological  reactions.  The  existing  views  on  the  effect  of  various  conditions 
on  the  latter  were  clarified.  A  combination  of  fluorescent  antibodies 
with  antigens  and  the  formation  of  stable  specific  complexes  occurred 
at  wide  temperature  and  pH  ranges  (4.0  to  10.0),  The  specific  complex 
dissociated  at  pH  3.5  to  3.4.  Electrolyte  concentration  had  no  effect 
on  the  process  of  antibody-antigen  combination. 

7610 

Mohantv,  S.B,;  DeVolt,  H.M.;  Faber,  J.E.  1964.  A  fluorescent  antibody 
study  of  infectious  bronchitis  virus.  Poultry  Scl.  43s 179-182 

Growth  of  IBV  in  chicken  embryo  kidney  cell  cultures  was  studied  by 
FA.  Viral  antigen  appeared  first  in  the  nucleus  at  7  hours  and  later 
in  the  cytoplasm.  The  entire  nucleus  contained  a  granular  fluorescence 
at  24  hours.  Some  antigen  was  released  at  that  time.  By  36  hours 
antigen  was  detected  in  the  cytoplasm.  A  second  virus  multiplication 
began  at  chat  time.  Flazo  orange  was  a  successful  counterstain. 

7611 

Myers,  J.;  Sargent,  A.U. ;  Cohen,  J.J.  1965.  Whole  antiserum  versus 
the  gamma  globulin  fraction  of  antiserum  in  the  indirect  fluorescent 
antibody  technique.  Immunology  9:101-105. 

Two  antlserc  were  compared  with  their  gamma  globulin  fractions  for  effec¬ 
tiveness  as  the  middle  or  unlabeled  layer  in  the  Indirect  fluorescent 
antibody  technique.  The  gamma  globulin  fraction  did  not  produce  better 
results  in  either  case  than  the  equivalent  concentration  of  whole  serum. 
Control  sections  were  prepared  with  normal  rabbit  serum  substituted 
for  the  whole  antiserum  and  with  normal  rabbit  gamma  globulin  substituted 
for  the  gamma  globulin  fraction  of  the  antiserum.  The  control  sections 
with  gamma  globulin  showed  consideraoly  more  nonspecific  fluorescence 
than  those  with  whole  serum.  In  one  case  the  nonspecific  fluorescence 
in  the  gamma  globulin  control  interfered  with  interpretation  of  the  experi¬ 
mental  Sf’ction. 
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Paronetto,  F.  1963,  The  fluorescent  antibody  technique  applied  to  titration 
and  identification  of  antigens  in  solutions  or  antisera.  Proc.  Soc.  Exp.  Biol. 
Med.  113:394-397. 

Cellulose  acetate  discs  or  agar  are^useful  supporting  media  for  titration 
or  identification  of  antigen  or  antibody.  The  cellulose  acetate  fluorescent 
spot  method  is  simple  to  perform  and  read  and  requires  only  a  few  lambda 
of  antiserum  or  antigen;  the  fluorescein- Impregnated  agar  method  is  essentially 
the  same  as  the  fluorescent  antibody  technique  applied  to  tissue.  In  the 
titration  of  antlbovlne  serum  albumin,  antlhuman  gamma  globulin,  and  antihorse 
serum,  both  fluorescent  methods  were  more  sensitive  than  the  ring  precipitin 
test,  when  the  indirect  staining  was  used.  In  addition,  the  methods  permitted 
selection  of  proper  fixatives  for  a  given  antigen  and  determination  of 
the  proper  concentration  of  labeled  antisera  for  demonstration  of  tissue 
antigen. 

7613 

Peacock,  W.L.;  Thayer,  J.D.  1964.  Direct  PA  technique  using  Flazo 
orange  counterstain  in  identification  of  Neisseria  gonorrhoeae.  Public 
Health  Rep.  79:1119-1122. 

Laboratory  diagnosis  of  grom-stained  ceirt^lcal  smears  from  women  suspected 
of  having  gonorrhea  was  so  unproductive  in  the  past  that  when  the  culture 
method  was  used  the  stained  smear  procedure  was  not.  Even  after  Immuno- 
fluorescent  methods  had  greatly  Improved  diagnosis  of  direct  smears,  results 
were  still  about  50  per  cent  Inferior  to  those  obtained  with  the  delayed 
fltiorescent  antibody  procedure  or  with  the  culture  method.  By  the  us** 
of  Flazo  orange  as  a  counterstain,  nonspecific  background  fluorescence 
was  quenched  without  obscuring  points  of  reference,  such  as  pus  cells. 

Eye  strain  was  notably  reduced.  One  hundred  fifty-six  female  contacts 
of  male  gonorrheal  patients  were  examined.  In  the  more  rapid  FA  procedure 
the  method  of  smear  preparation  and  counterstain  resulted  in  specific 
diagnoses  of  gonorrhea  to  within  2  per  cent  of  results  by  the  culture 
method . 

7614 

Pital,  A.;  Janowitz,  S.L.  1963.  Enhancement  of  staining  intensity 
in  the  fluorescent  antibody  reaction.  J.  Bacterlol.  86:888-889. 

Carbonate  buffer,  pH  9.0,  produced  superior  FA  staining  results  when 
\ised  for  washes  and  to  buffer  glycerol  in  place  of  PBS,  pH  7.2.  Conjugates 
used  were  those  against  Bacillus  anthracis.  Brucella  abortus,  and  Serratia 
marcescens. 
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Sordat,  B,  19t)5.  Use  of  nuclear  fluorochromes  in  the  determination 
of  cells  labeled  with  fluorescent  antibodies.  Exp.  Cell  Res.  40s 193-195. 
In  French. 

The  procedure  for  nuclear  staining  with  acridine  orange  or  berberine 
8ulfate»  contrasting  with  cytoplasmic  labeling  produced  by  FITC  or 
RB  200  conjugatesy  lb'  described. 

7616 

Stout,  G.W,;  Falcone,  V.H.;  Moore,  M.B.,  Jr.  1964.  Protocols  for 
testing  reagents  employed  in  serologic  tests  for  syphilis.  Health 
Lab.  Scl.  1:119-128. 

As  a  portion  of  this,  procedures  for  FA  reagents  are  given. 

7617 

Strelff,  F.;  Peters,  A.;  Genetet,  B.;  Vincent,  D.  1964.  Technique 
of  marking  red  blocd  corpuscles  by  fluorescent  antibody:  Application 
to  fetal-maternal  transfusions.  Transfusion  7:383-387.  In  French, 

Anti-A,  antl-B,  and  anti-D  sera  were  conjugated  with  FITC.  Excess 
color  was  removed  by  passage  through  Sephadex  and  amberllte  columns. 

A  2  per  cent  suspen^slon  of  red  blood  cells  ’rbc'  of  a  Type  0  mother 
with  an  A  or  B  child  was  Incubated  with  an  equal  volw"  of  labeled 
A,  8,  or  D  antisera.  A  highly  fluorescent  aggregate  of  labeled  rbc 
occurred.  Fluorescence  did  not  occur  when  the  corresponding  antigen 
was  absent.  Fluorescent  cells  were  visible  in  experimental  mixtures 
of  l/lOtX)  of  0,  D,  AB,  and  D  Chat  correspond  to  the  transplacental 
passage  of  0,5  ml  of  fetal  blood.  Eighteen  cases  of  Type  0  women  at 
rhe  time  of  delivery  were  negative  by  this  technique,  but  the  children 
were  0,  Maternal-fetai  incompatibility  occurred  in  ten  additional 
cases  Of  the  total  28  cases,  fluorescent  cells  occurred  five  times, 
including  a  Group  B  child.  BA-46-99405, 
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Voller,  A,  1963.  Immunofluorescent  observations  on  TrvpanoBOna  cruzl. 

Trans.  Roy.  Soc.  Trop.  Med.  Hyg.  57:232. 

T,  crusi  was  FA  stained.  The  slide  antigen  was  acetone-fixed  smears. 

Both  blood  and  culture  forms  fluoresced  especially  strongly  in  the  region 
of  the  kinetoplast  and  around  the  nucleus,  the  central  part  of  which  did 
not  stain.  Heterologous  conjugates  from  antisera  to  plasmodla  or  helminths 
did  net  react  with  cruzi.  When  excess  unlabeled  serum  was  mixed  with 
the  homoiog^  cc'iMgate,  the  fluorescent  staining  of  T[.  cruzi  was  abolished, 
owing  to  competition  for  antigen  sites.  When  normal  non-lmmune  serum 
was  mixed  with  the  conjugate,  the  reaction  was  not  markedly  diminished. 

Tills  one  step  inhibition  procedure  may  possibly  be  of  use  as  a  screening 
method  to  detect  the  presence  of  antibodies,  to  T^.  cruzi.  in  human  serum. 
Complete  article. 

7619 

Wagner,  M. ;  Unger,  H.  1963.  Staining  of  bacterial  colonies  with  fluores¬ 
cent  antibodies:  A  method  for  macroscopic  observation  and  quantitative 
evaluation  of  immunofluorescence.  Zentralbl.  Bakteriol.  189:482-487. 

In  Germsn. 

A  method  of  staining  bacterial  colonies  with  fluorescent  antibodieb  is 
described  that  allows  their  macroscopic  and  quantitative  evaluation. 

Tite  colonies  grown  on  agar  plates  are  stamped  on  a  glass  slide,  fixed, 
and  incubated  with  fluorescein-marked  sera.  Under  oblique  UV  light  the 
colonies  that  react  with  the  antiserum  appear  green  and  can  be  counted. 

In  this  way  the  quantitative  determination  of  separate  types  of  microorganisms 
In  a  mixed  colony  is  made  possible. 


G.  TISSUE  CULTURE  (NOT  VIRUS) 

1.  General  Tlsuue  Culture  Studies 
a.  Antibody  Production  in  vitro 

7620 

Bach,  F.;  Hlrschhorn,  K.  1963.  Gamma  globulin  production  jy  human 
l>3phocyte8  in  vitro.  Exp.  Cell  Rea.  32:592-595. 

Studies  of  cultured  lymphocytes  demonstrated  that  virtually  all  the 
cells  would  fluoresce  following  direct  FA  staining  with  antl-human 
7S  gamma  globulin.  Fluorescence  was  mainly  ring-llke,  but  some  cells 
showed  cytoplasmic  or  nuclear  fluoresceuce.  Various  control  combinations 
yielded  negative  stain  results.  Five  to  35  per  cent  of  cells  from 
a  tuberculin  positive  patient  fluoresced  under  the  above  conditions, 

Celle  from  a  tuberculin  negative  patient  did  not  fluoresce.  Mixtures 
of  cells  from  various  disease  conditions  could  be  distinguished  by 
FA.  Cells  that  fluoresced  were  generally  those  that  becaitie  enlarged 
under  the  experimental  conditions.  Results  Indicated  that  the  small 
lymphocyte  is  an  immuno logically  competent  cell. 

7621 

Cremer,  N.E,  1963.  Competition  of  soluble  antigens  by  tissue  culture 
assay.  J.  Immunol,  90:685-696. 

Antibody  formation  by  spleen  cells  in  vitro  was  studied.  Hemocyanln 
and  bovine  serum  albumin  were  the  antigens  employed.  The  time  sequence 
of  challenges  and  resultant  antibody  formation  were  the  principal  points 
studied.  As  a  portion  of  this  work,  antibody  in  cells  was  detected 
by  an  FA  layering  procedure.  Radioactlvely  labeled  bovine  serum  albumin 
was  also  employed. 

7622 

Elves,  M.W.;  Roath,  S,;  Taylor,  G,;  Israels,  M.C.G,  1963,  The 
in  vitro  production  of  antibody  lymphocytes-  Lancet  1:1292-1293, 

Lymphocytes  trom  a  previously  immunized  donor  have  been  shown  to  transform 
and  simultaneously  produce  antibody  in  vitro  under  antigenic  stimulus, 
Hiese  processes  arc  believed  to  ns  related  It  is  suggested  that  the 
small  lymphocyte  Is  a  potential  producer  of  antibody  under  apnropriate 
conditions,  which  shows  itself  In  vivo  In  the  form  of  the  secondary 
response , 
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O'Brien,  T.F.;  Michaelldes,  M.C.;  Coons,  A.H.  1963.  Studies  on  antibody 
production:  VI.  The  course,  sensitivity,  and  histology  of  the  secondary 
response  in  vitro.  J.  Exp.  Hed.  117:1053-1062. 

The  In  vitro  anamnestic  antibody  response  of  popliteal  lymph  node  fragments 
to  additions  of  antigen  closely  resembles  the  In  vivo  anamnestic  antibody 
response  in  its  sensitivity  to  antigen,  in  the  time  course  of  antibody 
production,  and  In  the  sequence  of  appearance  and  the  morphology  of  the 
antibody-containing  cells.  Most  of  the  cells  responsible  for  antibody 
synthesis  remain  In  the  explant  and  do  not  migrate,  although  a  few  can 
be  found  In  the  outgrowing  sheet  of  cells.  The  smallest  concentration 
of  bovine  serum  albumin  that  stimulates  an  anamnestic  response  in  vitro 
is  about  1  billionth  gram  per  milliliter. 

7624 

Patterson,  R.;  Suszko,  I.M.  1963,  In  vitro  production  of  antibody  by 
chicken  spleen  cells:  II.  Immunof luoreacent  studies  of  tissue  culture 
preparation?  si.  Immunol.  90:836-842. 

Immunof luoreacent  studies  of  chicken  cells  producing  antibody  provides 
a  ureful  system  for  microscopic  observation  of  the  in  vitro  production 
of  antibody,  particularly  when  carried  out  with  determinations  of  antibody 
in  tissue  culture  media. 

7625 

Patterson,  R.;  Suszko,  I.;  Pruzansky,  J.J.  1964.  Inmunof luoreacent 
studies  of  the  in  vitro  production  of  antibody  by  chicken  spleen  cells. 

J.  Histochem.  Cytochem.  12; 18. 

Chickens  were  immunized  with  bovine  serum  albumin  (BSA),  Tlie  spleens 
were  removed  and  spleen  cells  grown  in  tissue  culture.  Cells  were  removed 
serially  and  stained  for  the  presence  of  chicken  antibody  against  BSA 
using  rabbit  antl-BSA  labeled  with  FIC.  Tissue  culture  media  from  the 
so'e  preparations  were  studied  for  the  presence  of  chicken  anti-BSA  using 
i  serisitive  radioisotope  technique.  The  chicken  antibody  produced  in 
VI I.  -■  was  detected  and  measured  by  the  coprecipitation  by  50  per  cent 
savurated  ammonium  sulfate  of  BSA  trace  labeled  with  1-131.  Antibody 
produ;*'ion  in  vitro  by  chicken  spleen  ceils  was  followed  by  these  parallel 
FA  and  immunolso topic  techniques  ;.Lorrelation8  between  the  staining 
of  cells  for  antibody  In  tissue  culture  preparations  and  antibody  content 
of  tissue  culture  mediurc  “ouid  be  made.-  Electrophoretic  patterns  Indicating 
Increased  gama  globulins  in  tissue  culture  medium,  could  a.lsc  be  c .rrelated 
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with  the  demonstration  of  antibody  In  cells  and  antibody  in  tissue 
culture  medium.  Sufficient  precipitating  antibody  was  produced  in 
some  culture  preparations  to  be  demonstrable  by  direct  precipitin 
techniques.  Complete  article 

7626 

Patterson,  R,;  Suszko,  I.M.;  Pruzansky,  J  J.  1964,  In  vitro  production 
of  chicken  globulins  and  precipitating  antibody  Immunology  7.440-448 

Immunof luorescent  and  isotope  coprecipitation  techniques  provided  methods 
of  studying  in  vitro  production  of  antibody  by  chicken  spleen  cells 
In  some  culture  preparations,  precipitating  antibody  was  produced  in 
sufficient  quantity  to  be  measured  by  quantitative  techniques.  The  in 
vitro  prod'.iction  of  globulins  by  chicken  spleen  cells  has  been  demonstrated 
by  paper  and  imjiiunoelectrophoresis  of  tissue  culture  medium.  The  antibody 
in  the  globulin  produced  in  the  in  vitro  tissue  culture  preparations 
may  be  shown  by  an  autoradiograph  of  the  Immunoelectrophoresis  after 
the  addition  of  antigen  trace-labeled  wit'.,  radioactive  iodine 

b.  Identification  of  Cell  Source 

7627 

Larkin,  E.P.  1965.  A  simple  method  for  species  differentiation  of  cell 
cultures  by  immunofluorescence-  Growth  29.201-206. 

FA  has  become  an  important  method  for  the  determination  of  species 
of  origin  of  cell  cultures,  A  simple,  rapid  technique  is  reported 
where  cells  are  grown  on  cover  gla.sses  Live  cells  were  examined, 
and  only  surface  fluorescence  was  used  to  determine  species  specificity. 
Fifteen  cell  lines  were  studied  using  ten  FITC  conjugated  globulins 
Twelve  of  the  cell  lines  were  confirmed  as  ti„  species  of  origin  as 
indicated  by  the  original  investigator.  Three  were  shown  to  be  of 
hupvin  origin  rather  than  the  species  indicated  This  method  requires 
a  minimum  of  cells,  eliminates  trypslnization  and  multiple  centrifugations, 
and  maintains  the  viabilitv  and  integritv  of  the  test  cells.  No  difference 
in  specif icitv  was  noted  when  compared  with  the  suspended  ceil  method. 

7628 

O.kada,  T.?.  Imrunohlstological  studies  on  the  rec-OPstituLion 

of  ne^hric.  tubule.s  from  disscr’ated  ceils  cmbrvol  Lxp.  Morr-hcl. 

13:2*^9-307 

Metanephri  of  Ib-dav  chick  embrvos  were  di ss^’C  i.-t ed  aitd  the  prucss 
of  reconstitutior  ■,  the  tubular  structures  was  stucio*  >'v  me.u's 
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of  FA.  Antiserum  was  prepared  against  a  particular  fraction  Isolated 
from  mlcrosomes  of  the  adult  kidneys  and  was  conjugated  with  FITC. 

The  labeled  antibody  stained  only  the  cells  derived  from  the  secretory 
tubules.  Sorting  out  of  the  fluorescein  positive  and  negative  cells  began 
after  one  day  in  organ  culture  of  the  reaggregates,  and  selective  localization 
was  completed  after  4  days.  In  the  reaggregates  of  30>hour  monolayer 
culture,  sorting  out  of  the  positive  and  negative  cells  was  somewhat  IncompJete, 
In  the  reaggregates  after  96  hours  In  monolayer,  tubular  structures  were 
hardly  reconsltltuted  and  almost  all  of  the  cells  were  negative, 

7629 

Simpson,  W.F.;  Stulberg,  C.S.  1963.  Species  identif Iration  of  animal 
strains  by  Immunofluorescence.  Nature  199:616-617. 

The  fluorescent  antibody  test  has  been  used  to  identify  a  variety  of 
established  cell  lines  reported  In  the  literature  and  used  in  many  lahora- 
tories  for  experAmental  purposes.  Certain  of  these  l^nes  have  been  selected 
by  the  Cell  Culture  Collection  Committee  as  prototypes  for  characterization, 
preservation,  ai;d  deposition  in  a  national  repository.  Of  the  46  lines, 
sub-lines,  and  variants  listed,  two  cultures  were  found  to  contain  ceils 
of  species  other  than  originally  designated.  The  finding  that  the  HS 
line,  originally  alleged  to  be  of  monkey  origin  but  that  reacted  only 
with  labeled  antibody  specific  for  human  cells.  Is  in  agreement  with  results 
obtained  by  others  using  different  procedures.  A  number  of  unpublished 
cell  lines  of  other  laboratories  were  sent  to  us.  Of  these,  five  lines 
derived  from  human  tissues  were  found  to  be  mouse  cells  or  mixtures 
of  mouse  and  human  cells.  Of  three  designated  as  monkey,  two  were  human, 
and  one  was  a  mixture  of  mouse  and  human.  One  designated  as  dog  was  found 
to  be  human. 

7630 

Southam,  C.M.;  Babcock,  V.I.;  De  Masi,  M.  1964.  Growth  of  several 
human  cell  lines  in  newborn  rats.  Cancer  Res.  24;345'-355. 

When  injected  Intravenously  into  newborn  rats,  eight  human  tinsue-culc ured 
cancer  cell  lines — Hep-2,  Detroit  6,  J-lll,  RP  41,  RP  212,  Adeno  Cx  1, 

Ovary  2,  and  MAC  21-~grew  progressively  in  lung  and  other  organs  of  more 
than  50  per  cent  of  the  animals  and  cornmonlv  caused  death  after  5  to  8 
weeks.  Two  other  human  cell  lines,  the  carcinoma  Hep-1  and  the  presumably 
normal  Amnicsn  B,  grew  less  frequently  and  rarelv  caused  death  or  illness, 

FA  was  employed  to  speciate  cells. 
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7631 

Stadtsbaeder,  S.;  Trcuet,  A.  1964.  Cellular  and  species  specificity 
of  HeLa  antigens.  Rev.  Belee  Pathol.  Med.  Exp.  30'.236-248.  In  French 

Fixation  of  anti-cellular  antibodies  on  the  walls  of  HeLa  cells  was 
demonstrated  by  FA  in  tissue  cultures,  cell  suspension,  and  air-fixed 
cell  preparations.  Results  were  identical  by  the  three  methods  The 
possibility  of  intracellular  penetration  of  cytotoxic  antibodies  is 
discussed.  Amon^  the  cellular  antigens  demonstrated,  specific  antigen, 
more  directly  linked  to  cell  wall  antigens  and  to  reactions  of  immuno  1  )gic 
lysis,  can  be  distinguished  from  crossing  antigens,  common  to  HeLa 
cell,  red  cells,  and  human  serum.  Among  the  crossing  antigens,  passive 
hemagglutination  and  immunodiffusion  tests  established  an  identity 
between  a  soluble  antigen  of  HeLa  cells  and  a  fraction  of  human  serum 

c.  Tissue  Culture  Studies  Related  to  Autoimmune  Factors 


7632 

Appal,  S.H,;  Bornstein,  M.B.  1964  The  application  of  tissue  culture 
to  the  study  of  experimental  allergic  encephalomyelitis;  II  Serum 
factors  responsible  for  demyelination.  J.  Exp.  Med.  119!303-312 

In  the  presence  of  a  source  of  complement,  the  gamma-2  globulin  fraction 
of  rabbit  experimental  allergic  encephalitis  (EAE)  serum  results  in 
complete  demyelination  of  myelinated  cultures  of  rat  ce’  helium 
Exposure  of  the  serum  to  homologous  or  heterologous  brain  specifically 
removes  the  myelinctoxic  activity,  but  exposure  to  non-nerve  tissue 
does  nor,  Polylyaine  has  no  effect  upon  the  cultures  or  upon  the  dcmve- 
linaflve  potency  of  EAE,  heparin  inhibits  activity,  presumahlv  through 
an  effect  on  complement .  By  FA  the  EAE  globulins  are  specif  1  cal Iv 
localised  to  the  mvelin  sheaths  and  glial  ceil  manbranes  during  demyelinatio 
As  demyelination  proceeds,  the  globulins  become  localized  within  the 
neuroglia  in  a  homogeneous  manner  that  contrasts  sharply  with  the  punctati 
pattern  observed  in  control  experiments  Several  factors  may  be  rt-sp -n  ; ible 
for  the  pathogenesis  of  EAE,  one  of  whlcn  mav  well  be  a  nyelinotoxic 
antibodv 
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7633 

Bartfald,  H.  1965.  Rheumatoid  arthritic  and  non-rheumatoid  synovia 

In  cell  culture?  Morphological  observations,  acridine  orange,  and  fluorescent 

Fraction  II  studies  Ann.  Rheum.  Dls.  24*31-39. 

Cultures  In  vitro  of  rheumatoid  synovia  proliferated  earlier  hut  with 
few  exceptions  could  not  be  subcultured  as  long  as  non-rheumatold  synovia. 
Multinucleated  giant  cells  and  bizarre  nuclear  phenomena  were  also  more 
frequent  In  eariy  and  late  rheumatoid  synovium  cultures.  The  only  exceptions 
in  the  non-rheumatold  came  from  two  patients  with  chronic  bursitis,  in 
which  the  growth  pattern  resembled  that  of  rheumatoid  synovia  to  a  limited 
extent.  Early  spontaneous  degeneration  of  the  cultures  that  might  imply 
that  they  harbored  a  latent  virus  did  not  occur  and  acridine  orange 
preparations  did  not  show  ribonucleic  acid  or  deoxyribonucleic  acid  inclusion 
bodies.  Primary  cultures  of  some  rheumatoid  synovia  showed  the  presence 
of  rheumatoid  factor  in  plasma  and  round  cells  Thie  variations  in  growth 
ttern  observed  in  these  studies  could  be  due  to  specific  differences 
o:  the  requirements  of  rheuirw.cold  synovial  cells  in  tissue  culture. 

7634 

Bartfeld,  H,;  Juliar,  J.F.  1964,  ' It..~unological  organization’  and 

activity  of  human  per'^nheral  white- blood-cell  culture.''  Lancet  2:  767-769. 

The  email  lymphocytes  of  human  peripheral  blood  in  cultures  become  transitional 
and  lymphoplaamacy toid  ceils  Demonstration  of  rheumatoid  factor  in  these 
ceils  by  the  2nd  to  4th  day  of  culture  can  be  interpreted  a.s  slgnifvlng 
that  the  fluorescing  ceils  were  immunologically  'committed'  to  produce 
rheun-taccid  factor  Conditions  in  th.e  culture  triggered  the  reaction. 

The  specific  nature  of  the  production  of  rheumatoic  factor  was  suggested 
by  the  fact  that  the  reaction  with  fluorescent  Fraction  II  was  not  seen 
in  the  cultures  frotr;  normal  controls.  Some  cultures,  which  had  originally 
consisted  of  randomly  dispersed  perlphe  il  white  blood  cells,  after 
2  to  4  davs  exhibited  structural  organization  into  l\-m chop lasmacy tic 
ia.le: s  . 

7635 

Bernstein,  M.B.  l9o.j  A  tissue- culture  approach  to  deryeilnati’-e  disorders, 
p.  197-211,  In  Symposium  or.  Organ  fulture  Studies  of  Deveiopment , 

Function,  and  Pi-sease  National  '.■ancer  Inscitute  ’‘♦or.-'er.ir;-,  N.:-.  11, 

Myelinated  cultures  of  'at  anc  mouse  cerebellur-  respond  vltn  s  characteristic 
and  specific  der.ve iinat ins  pattern  when  exposed  to  sera  vitridrawn 
rabbits,  guine.a  pigs,  mice,  and  rats  subjectec*  to  exne'ijrec tal  'allei.cic' 
encephalcmvelltis  .  The  active  fa.'tv'rts'  in  rlAf.  s-.  'vir  is  a?'  ant ihodv i  s  '  , 
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Tne  reaction  is  also  demonstrably  complement-dependent.  Fluorescence 
studies  reveal  EAE  globulins  associated  with  neuroglial  cell  membranes 
and  cytoplasm  and  the  myelin  sheath  Identical  patterns  of  In  vitro 
demyellnatlon  follow  Che  application  of  some  sera  from  patients  with 
demyellnative  disease.  Rarely,  sera  from  normal  or  patient  controls 
possess  similar  activity.  The  mechanism  of  the  human  factors  Includes 
a  complement  dependence 

7636 

Halberg,  P.  1965,  Thyro- cytotoxic  factor;  Preliminary  report. 

Acta  Med.  Scand.  177; 127-128, 

The  possible  autoimmune  nature  of  Kaahlmoto's  disease  Is  discussed 
Hashimoto  serum  on  all  cultures  demonstrated  FA  staining  of  cytoplasm 
that  faded  with  eglng  of  the  cells.  Antigenic  deletion  may  take  place 
within  the  cells 

7637 

Ward,  Cloud,  R.S.;  Turner,  L.M.,  Jr.  196h  Non-cytotoxlcity 

of  nuclear  antibodies  from  lupus  erythematosus  sera  In  tissue  culture 
Ann.  Rheum.  Dis  23:381-388. 

The  localization  of  binding  sites  of  antibodies  In  sera  from  SLE  patients 
was  determined  by  indirect  immunof luorescent  technique  and  compared 
with  the  locus  of  binding  of  specially  prepared  FL  cell  antisera  on 
both  living  and  dead  tissue  culture  cells  Arti-FL  cell  antibodies 
uniformly  localized  peripherally,  involving  only  the  ceil  membrane 
and  cytoplasm  of  both  viable  and  nonvlable  ceils  SLE  sera  were  found 
to  bind  with  the  nucleus  of  nonvlable  cel’s  only  The  failure  of 
the  SLE  serum  to  react  with  viable  cells  was  further  studied  bv  morpho¬ 
logical  examination  of  cells  stained  with  hematoxylin  and  eosln  that 
had  been  previously  exposed  to  SLE  atid  FL  cell  rabbit  antisera 
Viable  tissue  culture  cells  exposed  to  SLE  antibodies  were  identical 
with  normal  controls  SLF  serum  cytotoxicity  was  evaluated  by  incubating 
freshly  trvpsinlzed  FL  celLs  in  tubes  with  a  series  of  different  sera, 
with  and  without  corpi^'ent  SLF  antibodies  were  nontoxic  Anti-FI 
cell  antibodies  ciisplaved  marked  cvtotoxlcitv  A.ntlnuc.  Lear  tactc-rs 
In  SLE  serum  dc  not  damage  human  amnion  cells  in  tissue  cultures 
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d.  Other  Tissue  Culture  Studies 

7638 

Bjorklund,  B.;  Paulsson,  J.-E.;  Noren,  B.  1965,  Antl-HeLa  globulin 
reactions  with  human  cell  antigens.  Federation  Proc.  24: 279: 177, 

A  horse  anti-HeLa  serum  was  used  to  study  the  antigenicity  of  pooled 
human  normal  and  carcinoma  tissues.  Immure  macroglobulin  and  Immune 
gamma  globulin  were  obtained  by  gal  filtration  with  Sephadex  G-200, 

Activity  was  assayed  by  HeLa  cytotoxicity.  Immunodiffusion  In  agar, 
hemagglutination,  and  quantitative  precipitation  of  fluorescent  antibody. 
Cytotoxicity  was  caused  by  an  Immun  gamma  globulin,  8  micrograms  of 
nitrogen  per  ml,  devoid  of  hemagglut^natlng  activity.  Another  distinct 
immune  gamma  globulin  agglutinated  red  cells  labeled  with  an  antigen 
that  gave  gel  precipitates.  This  antigen  dominated  the  cancer  extract 
and  was  also  present  In  normal  extract  in  small  amounts.  Fluorescence 
technique  revealed  ocher  antigens  In  cytosomes  from  a  variety  of  normal 
and  malignant  tissues.  It  is  concluded  that  human  carcinoma  cells  contain 
a  pattern  of  antigens  distinct  from  that  of  normal  cells.  Depending 
upon  the  nature  cf  these  antigens,  their  reactions  with  antibody  will 
lead  to  various  results  such  as  precipitation,  agglutination,  ci  cytotoxic 
events.  Complete  article. 

7639 

Corsiiack,  D.H.;  Ambrose,  E.J.  1963.  Cytologlcal  studies  of  the  entry 
of  unz/mes  into  cells  In  tissue  culture,  Exp,  Cell  Rea,  31:566-575. 

The  uptake  of  enzymes  under  in  vitro  cond''tions  In  a  selection  of  normal 
and  malignant  cell  types  has  been  Investigated  using  chymotrypsin,  a  wheat- 
germ  lipase  preparation,  and  cytotoxic  aliesterases  Isolated  by  column 
chromatography  from  the  latter  preparation.  Whereas  chymotrypsin  was 
not  taken  up  by  pinocytosis,  uptake  of  the  wheat-germ  enzymes  was  very 
active  In  all  the  cell  types  studied,  suggesting  that  pinocytosis  was 
stimulated  by  a  specific  Interaction  of  the  wheat-germ  enzymes  with  the 
cell. 
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7640 

Eaniart,  E.W.;  Konlnc,  O.R,;  Miquel,  J,  1963,  The  localization  and 
distribution  of  glyceraldehyde-3»pho8phate  dehydrogenase  In  myoblaeta 
and  developing  muscle  fibers  growing  in  culture.  J.  Hlatochem.  Cytochem. 


The  localization  and  increase  of  glyceraldehyde-3-pho8phate  dehydrogenase 
(GAPD)  in  the  mitochondria  of  the  developing  skeletal  muscle  cells 
of  chick,  mouse,  and  human  embryonic  myoblasts  grown  In  culture  has 
been  demonstrated  by  means  of  fluorescent  antl-GAPD  globulin.  The 
presence  of  myosin  in  granules  in  the  myoblast  and  the  relationship 
of  these  to  the  development  of  the  myofibril  has  been  shown  by  treatment 
of  cultures  of  myoblasts  with  fluorescent  antlmyosln  globulin.  Fluorescent 
antlmyosln  serum  serves  as  a  means  of  distinguishing  myoblasts  from 
fibroblasts  In  the  same  culture.  Various  cultures  of  myoblasts  of 
Increasing  age  stained  with  fluorescent  antl-GAPD  sera  as  well  as 
cultures  stained  with  fluorescent  antlmyosln  have  shown  the  progressive 
Increase  in  mitochondria  containing  GAPD  that  accompanies  myofibrlllatlon. 
Cultures  of  embryonic  chick  heart  tissue  stained  with  fluorescent  antl- 
GAPD  globulin  have  shown  that  both  muscle  and  the  accompanying  fibroblasts 
possess  GAPD.  The  progressive  Increase  In  GAPD  during  the  differentia¬ 
tion  of  the  skeletal  muscle  fiber  suggests  an  Interrelationship  of 
growth  with  glycolytic  activity  of  the  muscle  cell. 

7641 

Fogel,  M,  1965.  SynLl.esis  of  an  antigenic  material  (RAM)  n  rat  cells 
cultured  in  vitro  and  in  rat  organs  in  vivo.  Exp.  Cell  Res.  408365-382. 

The  induction  of  the  synthesis  of  an  antigenic  material  (RAM)  in  in  vitro 
cultivated  rat  cells  and  the  appearance  of  such  material  In  Intact 
organa  In  vivo  has  been  studied  by  means  of  the  fluorescent  antibody 
technique.  Cells  from  organized  structures  that  did  not  contain  detectable 
RAM  In  vivo  could  be  induced  to  synthesize  this  antigen  when  cultured 
In  vitro.  The  conditions  and  localization  are  described. 

7642 

Fogel,  M,;  Sachs,  L.  1964,  Induction  and  repression  of  antigenic  material 
(Forssman  t3n»«)  in  relation  tc  cell  organization.  Develop.  Biol.  10.411-432, 

The  Induction  and  repression  of  antigenic  material  in  relation  to 
cell  organisation  has  been  studied  with  hamster  cells  and  the  faorescent 
antibody  technique.  Cells  from  organized  structures  that  did  not  contain 
the  F-type  antigen  in  vivo  could  be  induced  to  synthesize  this  antigen 
by  dispersing  the  cells  and  plating  in  vitro.  The  antigen  was  induced 
In  cells  grown  as  monolayers  and  in  cells  cultured  as  aggregated  by 
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an  organ  culture  technique.  Dissociated  embryonic  kidney  cells,  after 
reaggregatlon  and  growth  as  an  organ  culture,  produced  the  antigen  while 
randomly  distributed  in  the  aggregate.  The  antigen  tended  to  disappear 
In  places  where  histological  structures  were  formed.  Embryonic  liver 
cells  were  induced  to  synthesize  F-type  antigen  Histological  structures 
were  formed  after  reaggregatlon  of  such  cells  and  growth  aa  an  organ  culture 
and  these  structures  were  either  free  of  antigen  or  the  antigen  was 
located  as  thin  strips  In  the  Intercellular  spaces.  Synthesis  of  F-type 
antigen  can  be  Induced  or  repressed  depending  on  cell  organization. 

The  antigen  was  Induced  in  vitro  when  normal  cell  contacts  were  disturbed, 
and  repressed  when  these  contacts  were  restored. 

7643 

Fogel,  M.j  Sachs,  L.  1964.  The  Induction  of  Forssman-aatlgen  ayntheala 
in  hamster  and  mouse  cells  in  tissue  culture,  as  detected  by  the  fluorescent 
antibody  technique.  Exp.  Cell  Res.  34:448-462. 

The  fluorescent  antibody  technique  has  been  used  to  determine  whether 
hamster  and  mouse  cells  that  are  not  synthesizing  Forssman  (F)  antigen 
in  vivo  can  be  Induced  to  synthesize  this  antigen  in  vitro  and  whether 
different  normal  and  neoplastic  cell  types  can  be  Induced  under  these 
conditions.  It?  primary  cultures  of  normal  hamster  embryos,  after  2  days 
the  antigen  appeared  as  scattered  points  In  the  cytoplasm  of  some  cells, 
after  3  days  In  nearly  all  cells.  In  secondary  hamster  embryo  cultures, 
and  In  cultures  made  from  F-posltlve  tumors,  the  antigen  was  detectable 
at  1  day.  F-antigen  synthesis  after  plating  primary  cultures  in  vitro 
was  due  to  antigen  Induction  In  cells  with  originally  no  detectable  antigen, 
and  not  due  to  the  defective  growth  of  F-positlve  cells.  Induction  of 
F  antigen  was  also  observed  both  in  the  epithelial-  and  fibroblast* like 
cells  of  hamster  kidneys  and  in  mouse  embryo  cells.  A  proportion  of  F-negative 
ceils  were  found  in  the  mouse  cultures  even  after  12  days  in  vitro. 

In  the  tumor  cells,  the  F  ancigcn  was  present  in  seven  hamster  embryo 
clones  transformed  by  polyoma  virus  (PV)  and  grown  for  3  to  31  weeks 
in  vitro,  in  a  hamster  embryo  clone  transformed  by  PV  in  vitro  ard  grown 
as  a  tumor  in  adult  hamsters  for  4  months,  and  in  a  hamster  tumor  induced 
by  PV  inoculation  in  vivo  and  transplanted  and  grown  in  adult  hamsters 
for  about  4  years. 
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7644 

Harris,  G.  1965.  Studies  of  the  mechanism  of  antigen  stimulation 
of  DNA  S3mthe8is  in  rabbit  spleen  ''ulLures.  Immunology  9f 529-541. 

The  uptake  of  trltlated  thymidine  by  spleen  cell  suspensions  from 
rabbits  previously  innunlzed  to  heterologous  proteins  is  stimulated 
by  spleen  and  peritoneal  exudate  cells  containing  the  antigen.  The 
stimulation  is  specific  and  dependent  on  cell  contact  mediated  by  surface 
antigen.  It  represents  an  increased  rate  of  DNA  synthesis  and  cell 
division  by  cells  %d.th  the  characteristics  of  undifferentiated  cells. 
Macrophages  become  surrounded  by  non-dlvldlng  lymphocytes  during  the 
early  period  of  culture  and  it  is  postulated  that  this  reaction  results 
in  enhancement  of  DNA  synthesis  by  responding  cells,  with  the  small 
lymphocytes  acting  as  messengers  between  cells  containing  antigen 
and  those  dividing  in  response  to  its  presence.  FA  is  used  to  assist 
in  localization  of  cells. 

7645 

Loewi,  G.  1963.  Effect  of  antibody  on  heterologous  and  homologous 
cells  in  tissue  culture.  Immunology  6:569-580. 

In  order  to  compare  antibody  against  heterologous  and  homologous  tissue 
in  the  same  serum,  rabbits  were  Immunized  with  rat  kidney  and  complete 
adjuvant.  The  resulting  sera  showed  antibody  against  both  rat  and  rabbit 
kidney.  Cultures  of  rat  kidney  cells  were  killed  by  exposure  to  these 
sera.  A  concentration  of  0.3  per  cent  gamma  globulin  was  adequate 
to  kill  cultures  in  the  absence  of  complement,  but  smaller  concentrations 
were  effective  when  guinea  pig  complement  was  added.  The  cell  surfaces 
were  shown  by  the  fluorescent  antibody  technique  to  have  taken  up  antibody 
Cytoplasmic  staining  could  be  shown  only  in  cells  that  had  previously 
been  injured  by  freezing  and  chawing  or  by  fixation.  Rabbit  kidney 
cells  in  culture  were  unaffected  when  exposed  to  whole  rabbit  antirac 
serum,  but  were  killed  and  their  cell  membranes  stained  on  axposure 
to  gamma  globulin  from  such  serum  with  Che  same  complement  fixation 
titer  as  the  parent  serimi  Normal  rabbit  serum  had  a  partial  protective 
effect  against  this  antibody  Antibody  against  heterologous  tissue 
was  found  both  in  the  ’S  gamma  globulin  and  In  macroglobulin  fractions, 
but  antibody  against  homologous  tissue  was  confined  to  the  latter 
It  is  considered  that  the  findings  do  not  support  a  concept  of  an 
in  vivo  pathogenic  role  tor  circulating  antibody. 
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7646 

Okada,  T.S.  1965.  Changes  in  antigenic  constitutions  of  embryonic  chicken 
kidney  cells  during  ir  vltrc  spreading  culture.  Exp.  Cell  Res.  39i591-603. 

Changes  in  the  antigenic  co’'  -.itutions  of  chicken  embryo  kidney  cells 
during  primary  cultur  .  j...  i.onolnyer  were  studied  by  means  of  the  in  vitro 
agar  diffusion  test,  luantitatlve  precipitin  test,  and  FA.  The  antigenic 
components  in  the  -microsomal  supernatant  are  maintained  at  least 

up  to  th-  fir.  i  st-t,n  of  primary  culture,  but  those  contained  in  the  * 

I  .■  .  tend  to  decrease  during  this  period.  The  changes 

.urring  in  the  licrosomal  'kidney-specific'  antigens  (K-antigens)  were 
studied  in  more  dot ’ll.  .le  average  content  per  individual  *K-antlgen- 
containlng*  cei '  was  uacreased  by  about  half  between  0  and  7  days  of  primary 
culture.  K-antigens  that  were  localized  only  in  the  apical  cytoplasm 
in  the  precultured  tissue  cells  were  found  to  be  diffusely  distributed 
throughout  the  cytoplasm  in  older  cultures.  Culture  antigens  were  detectable 
exclusively  in  older  cujturee.  Such  changes  occurring  in  primary  culture 
are  considered  not  to  be  due  only  to  a  selection  of  particular  type  of 
cells  but  mainly  due  to  phenotypic  changes  of  the  cellular  immunological 
characteristics. 

7647 

Weiss,  L.;  Lachmann,  P,J.  1964,  The  origin  of  an  antigenic  zone  surrounding 
HeLa  cells  cultured  on  glass,  Exp.  Cell  Res.  36:86-91. 

By  means  of  FA  it  has  been  demonstrated  that  HeLa  cells  cultured  on  glass 
surfaces  become  surrounded  by  a  zone  containing  discrete  patches  of  species 
specific  antigenic  material.  Tuis  mt>lerial  appears  to  arise  by  means 
of  microruptures  that  occur  vi thin  the  cell  periphery  when  cytoplasmic 
processes  previously  extended  out  to  adhere  to  the  glass  are  withdrawn 
froei  it. 


2.  Organisms  in  Tissue  Culture  (Not  Virus) 


7648 

Clyde,  W.A.,  Jr.  1963,  Studies  on  Eaten  agent  in  tissue  culture, 

Amer.  Rev.  Reap.  Dls.  S8:Suppl. ' 212-217. 

Experimental  syst«ns  for  working  with  Eaton  agent  have  been  expanded 
by  the  finding  that  the  agent  could  be  demonstrated  directly  in  infected 
tissue  cultures  by  means  of  Gierasa  and  fluorescent  antibody  techniques. 

The  "‘orplioioglc  properties  were  chose  of  the  pleuropneumonla-Iike  organisms. 
A  method  is  described  for  quantitating  the  agent  in  tissue  culture, 
permitting  study  of  growth  and  inhlblcion  of  growth  produced  by  anti- 
mlcroblals  and  antisera.  The  agent  was  found  to  be  susceptible  in  vitro 


to  tetracycline  and  Its  derivatives,  but  was  resistant  to  penlclHln. 
Antisera  produced  reduction  of  growth  in  correlation  with  fluorescent* 
stainable  antibody  titers  of  the  sera,  confirming  the  work  of  E^^ton 
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Clyde,  W.A.,  Jr.  1963.  Studies  on  growth  of  Eaton  agent  in  tissue 
cultures.  Proc.  Soc.  Exp,  Biol.  Med.  112:905-909. 

A  method  for  quantitative  studies  of  Eaton  agent  with  a  tissue  culture 
system  is  described.  The  agent  grew  slowly  in  monkey  kidney  cell  cultures, 
unlike  many  PPLO,  but  resembled  other  members  of  the  genus  Mycoplasma 
In  being  resistant  to  penicillin  and  sensitive  to  the  tetracyclines. 
Demonstration  of  growth- inhibiting  effects  of  both  rabbit  antiserum 
and  sera  of  patients  convalescent  from  atypical  pneinnonla,  in  confirmation 
of  the  work  of  Eaton,  provides  another  parameter  for  studying  immune 
response  and  relating  Eaton  agent  to  human  disease, 
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Hahon,  N.;  Cooke,  K.O,  1965,  Fluorescent  cell-counting  neutralization 
test  for  psittacosis.  J.  Bacterlol,  89:1465-1471 

A  sensitive,  precise,  .and  specific  serologi.^al  procedure,  the  fluorescent 
cell-counting  neutralization  test,  was  deve'oped  to  detect  and  to  measure 
quantitatively  psittacosis  8erum-neut?:allzi  *  ttlbodies  within  24  hours. 
The  test  is  based  on  the  reduction  of  f Iuot  p*  , nt  cells  in  McCoy  cell 
monolayers  resulting  from  the  neutrallzatl  of  <nfe'  ve  agent  particles 
by  specific  antiserum.  Small  but  signifies  t  rii.c5  .  ■.  neutralizing 
titers  were  measured  in  serum  specimens  froc.  monkeys  pr^/lously  exposed 
to  the  psittacosis  agent  and  from  humans  wltii  diagnoses  of  subcllnlcsl 
or  established  psittacosis  infections 
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Hahon,  N. ;  Nakamura,  R.M.  1964,  Quantitative  assay  of  psittacosis 
virus  by  the  fluorescent  cell-counting  technique-  Virology  23:203-208 

An  assay  technique  for  psittacosis  virus  is  described  that  is  based 
on  the  enumeration  of  fluorescent  cells  within  24  hours  after  Infection 
of  McCoy  cell  monolayers.  The  distribution  of  infected  ceils  is  random; 
the  relationship  of  cell  counts  to  virus  concentration  is  linear 
The  quantity  of  psittacosis  virus  neutrillced  by  dilutions  of  antiserum 
is  shown  by  this  assay  technique  to  be  a  linear  function 
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Herman,  R.  1965.  Fluorescent  antibody  studies  on  the  Intracellular  form 
of  Lelahmanla  donovanl  grown  in  cell  culture,  Exp.  Paraaltol.  17!218-228. 

Lelshman-Donovan  bodies  of  Lelahmanla  donovanl  from  an  Infected  hamater'a 

spleen  were  Injected  intraperltoneally  Into  the  previously  sallne-stlmulated 

abdominal  cavities  of  hamsters.  Macrophages  containing  intracellular 

parasites  were  harvested  from  these  hamsters  and  maintained  In  vitro  on 

cover  slips  In  Leighton  tubes  in  a  balanced  salt  solution  -  serum  medium.  * 

These  parasitized  cells  on  cover  slips  were  used  as  the  antigen  In  PA 

studies.  The  parasitized  cells  were  used  to  detect  and  titrate  the  antl- 

lelshmanlal  antibody  from  sera  of  Infected  mice  by  both  the  direct  and 

Indirect  FA  techniques.  These  infected  macrophages  were  also  used  to 

detect  and  tltiate  the  antl*^ leishmanial  antibody  In  sera  from  proven 

cases  of  kala-azar. 
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Herman,  R.  1964.  Fluorescent  antibody  studies  with  the  intracellular 
form  of  Lelahmanla  donovanl  in  cell  culture.  J.  Parasltol.  50(Suppl, ) j 18. 

In  vitro  Immunological  study  of  Lelshmanta  donovanl  poses  certain  problems 
connected  with  the  parasite  s  Intracellular  position  In  the  mammalian 
host.  As  a  possible  solution  to  these  problems,  Lelshman-Oonovan  bodies 
(LDs)  were  grown  In  hamster  macrophages  In  cell  culture.  To  obtain 
Infected  macrophages,  saline-stimulated  hamsters  were  reinoculated  intra- 
peritoneally  with  a  partially  purified  suspension  of  LDs  from  an  infected 
hamster's  spleen.  After  30  hours,  infected  macrophages  were  harvested 
with  a  Hanks  BSS  60  per  cent  inactivated  serum  40  per  cenc  medium  and 
explanted  into  Leighton  tubes,  each  containing  a  rover  slip.  After  1 
or  2  days  at  37  C,  the  cover  slips  were  removed  ficm  the  tubes  and  air 
dried.  Both  fixed  (cold  acetone)  and  nonfixe?  cover  slips  ^rcm  such 
cultures  were  atored  at  -20  C.  Cover  slips  with  Infected  cells  were 
well  suited  as  antigens  for  the  demonstration  of  antibody  In  ^.mmune 
globulin  by  FA.  Infected  mice  provided  the  Immune  glcbulln.  Normal 
mouse  globulin  served  for  the  controls  Using  both  direct  and  indirect 
FA,  antibodies  were  successfully  demonstrated,  but  not  until  after  the 
16th  day.  The  cell  culture  -  FA  cocibinaticn  may  help  solve  some  diagnostic 
and  other  problems  in  leishmaniasis  Complete  article. 


Krasnik,  F,I.  1963.  Deaonstraclon  of  Rickettsia  prowazeklf  In  cell 
cultures  by  the  fluorescent  antibody  method-  Acta  Virol.  7sl90. 

A  combination  of  tissue  culture  and  fluorescent  antibody  methods  could 
become  a  valuable  tool  in  early  and  rapid  diagnosis  of  rickettsial 
Infections. 
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Krasnik,  F.I,  1963.  Use  of  the  fluorescent  antibody  method  for  the  study 
of  Rickettsia  prowazekll  In  tissue  culture,  Tr  Inst  Epidemiol-  Mikrobiol. 
Gig,  Leningrad  25s 26-31,  In  Russian, 

Application  of  the  fluorescent  antibody  method  to  study  of  Rickettsia 
prowazekll  in  tissue  cultures  is  very  promising.  By  this  method  it 
was  possible  to  observe  the  nature  and  intensity  of  multiplication  of 
the  causative  agent  dynamically,  Its  localization,  structure,  and  inter¬ 
relationships  with  cells  of  various  tissues.  These  preliminary  data  Indicate 
that  during  the  cultivation  of  rickettsiae  in  tissues  the  use  of  FA  allows 
a  more  detailed  study  of  the  interrelationship  between  the  causative  agent 
and  the  cell  Along  with  this,  further  investigations  in  this  direction 
may  be  promising  for  early  and  rapid  detection  of  the  causative  agent  during 
rickettsial  infections. 
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Malizia,  W.F.,  Barile,  M.F.;  Riggs,  D.B  1961  Immunofluorescence  of 
pleuropneumonia-like  organisms  isolated  from  tissue  cell  cultures 
Nature  191-190-191 

Fluorescent  antibody  was  used  to  detect  PPLO  contamination  of  continuous 
tissue  ceil  lines.  Similar  antigenicity  of  PPLO  strains  obtained  from  various 
cell  lines  was  demonstrated  The  staining  pattern  morphologically  resembled 
the  intracytoplasmic  granulation  of  contaminated  tissue  culture  cells 
Fluorescence  was  never  observed  in  the  nucleus 
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ttman,  B,,  Hebert,  G.A-;  Cherry,  W.B,;  Taylor.  G.C,  1964  Qiuantl- 
Ldtive  measuren-ents  of  noi.specirlc  staining  by  fluorescein  isothlocyanate 
-  labeled  globulin  empicyir'’  maMBailan  ceil  cultures  Facterloi  Proc. 


MHO  64. 


This  paper  describes  a  quantitative  procedure  for  measuring  fluorescence 
emission  from  cultured  maanallan  cells  stained  with  FITC- labeled  globulins 
Cells  in  a  monolayer  of  60  to  120  per  high  dry  microscopic  field  were 
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•talned  with  hlgh-titered  rabbit  antiglobulins  for  Escherichia  coll  labeled 
with  FITC.  Labeling  conditions  were  varied  to  give  conjugates  hawing 
ratios  of  fluorescein  to  protein  ranging  from  approxlnately  1  to  20. 

Cell  preparations  were  stained  with  the  conjugates;  photoeietric  measure- 
■ents  of  fluorescence  emission  and  cell  count  were  made  on  each  field. 

Results  were  expressed  as  photometric  units  per  tissue  cell  and  served 
as  a  measure  of  nonspecific  staining.  Conjugates  of  E.  coll  applied  to 
nonlnfected  aomwllan  culture  cells  provided  a  completely  heterologous 
antlgen-^antlbody  system;  any  fluorescence  beyond  that  given  by  the  unstained 
cells  was  considered  nonspecific.  When  the  f luoresceln-to~protein  ratios 
of  conjugates  were  plotted  against  photometric  units  per  cell,  a  linear 
relatloushlp  was  demonstrated.  Conjugates  within  a  certain  range  of  ratios 
gave  maximal  specific  staining  titers  for  E^.  coll  but  nonspecific  staining 
of  intermediate  values  as  measured  on  tissue  cells.  It  Is  not  desirable 
to  label  globulins  under  conditions  resulting  in  high  ratios  of  fluorescein 
to  protein  because  nonspecific  staining  is  Increased  without  increase 
in  the  specific  titer.  Precise  quantitative  measurement  of  nonspecific 
staining  furnishes  a  sound  basis  for  the  evaluation  of  the  quality  of 
conjugates. 
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Richardson,  M.;  Holt,  J.N.  1964.  Multiplication  of  Brucella  in  cultured 
lymphoid  and  nonlymphoid  cells.  J.  Bacterlo] .  88;1163-1168. 

Growth  curves  were  established  for  the  multiplication  of  Brucella  abortus 
In  cultured  bovine  cells.  The  number  of  viable  brucellae  was  determined 
by  colony  count  after  lysis  of  the  parasitized  tissue  cells.  The  number 
of  brucellae  dropped  during  the  first  3  to  6  hours.  This  was  followed 
by  Intracellular  growth.  Brucellae  multiplied  in  uterine  mucosal  and  fetal 
skin  cells  at  an  exponential  rate  with  a  4-hour  generation  time.  In  contrast, 
only  limited  multiplication  occurred  in  spleen  cell  cultures,  usually 
approaching  the  stationary  phase  by  20  to  30  hours.  Prelimary  results 
indicated  an  averaga  generation  time  of  8  hours  in  calf  spleen  cells. 
Differences  were  apparent  in  the  ability  of  spleen  cells  from  individual 
calves  to  support  intracellular  growth.  This  suggests  that  a  relation¬ 
ship  may  exist  betwe.'n  the  establishment  'f  intracellular  pathogens  in 
vitro  and  the  natural  resistance  of  the  arJ/iil.  By  the  use  of  fluorescein- 
labeled  antisera,  some  insight  vae  gained  into  the  fate  of  brucellae 
in  lymphoid  cella.  Fluorescent  ancisers  atained  intact  brucellae  and  also 
revealed  soluble  antigen  in  the  cytoplasm  of  .’eticular-like  c'lls. 


Sonov,  G.P.;  Shapiro,  M.I.;  Legkodimova,  K.V.  1965.  A  study  of 
the  D.  slblrlcus  reproduction  In  the  human  embryo  tissue  culture  vlth 
the  aid  of  the  fluorescent  antibody  method.  Zh.  Hikroblol,  Epidemiol. 

1  Immunoblol.  42:8:39-43.  In  Russian. 

The  Imninofluorescent  method  was  applied  to  the  study  of  D.  slblrlcus 
rlckettsia  reproduction  In  a  monolayer  of  trypslnised  cells  of  human 
embryo  kidneys.  On  the  basis  of  the  data  obtained,  combined  use  of 
this  method  la  considered  to  have  future  prospects  for  investigating 
the  Interaction  of  rlckcttalae  with  the  cells  and  rapid  determination 
of  the  species  of  rlckettsiae  Isolated  directly  on  the  tissue  culture 
from  various  objects. 
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Terskikh,  I. I.;  Zalrov,  G.K.  1964.  A  comparative  study  of  trachoma 
and  ornithosis  viruses.  Vop.  Vlrusol.  9:674-677.  In  Russian. 

The  development  of  some  strains  of  ornithosis  and  trachoma  viruses, 
chlamydozoa  group,  was  studied  by  fluorescent  microscopy  In  primary 
and  continuously  cultivated  tissue  cultures.  According  to  hlstochemical 
and  morphological  findings,  cytoplasmic  Inclusions  of  ornithosis  and 
trachoma  have  three  stages  depending  on  the  amount  of  RNA  and  DNA  therein. 
Clear  differences  are  observed  between  trachoma  and  ornithosis  viruses 
In  tissue  culture,  which  can  be  used  for  comparative  studies  of  newly 
Isolated  agents  of  this  group  and  as  diagnostic  and  laboratory  tests 
to  determine  a  stage  of  virus  development  in  the  cell. 


100 


H,  CONJUGATE  PURIFICATION 
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Al-Doory,  Y. ;  Gordon,  M.A.  1963,  Application  of  fluorsscent  antibody 
procedures  to  the  study  of  pathogenic  deoatiaceous  fungi:  I.  Differentiation 
of  Cladosporluia  carrlonll  and  Cladosporlm  bantlanum.  J.  Bacierlol.  86:332-338. 

The  well-known  polymorphism  and  confusing  similarity  of  cultures  of  pathogenic 
dematlaceous  molds  and  other  so-called  black  yeasts  make  Individual  species 
difficult  to  Identify  and  even  more  perplexing  to  classify.  Serological 
investigations  of  antigen  relationships  have  proved  of  value  In  previous 
attempts  to  resolve  these  taxonomic  problems,  but  thus  far  no  fluorescent 
antibody  studies  in  this  field  have  been  reported.  In  the  present  investi¬ 
gations,  fluorescein- labeled  antisera  to  both  CladosnorluD  carrionli  and 
bantlanum  reacted  with  a  number  of  dematlaceous  species  in  addition 
to  the  homologous  organisms,  but  selective  dilution  and  absorption  resulted 
In  conjugates  specific  for  each  of  these  two  species.  Staining  was  confined 
CO  the  periphery  of  both  hyphae  and  spores,  and  age  was  a  factor  in  the 
affinity  of  these  structures  for  fluorescent  antibody.  There  is  evidence 
that  antigen  diffuses  centrlfugally  from  the  hyphae  during  growth  on  agar 
media. 
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Cebra,  J.J,;  Goldstein,  G-  1965.  ChtOTiatographic  purification  of  tetra- 
methylrhodaalne-lnnune  globulin  conjugates  and  their  use  In  the  cellular 
localization  of  rabbit  gamma  globulin  polypeptide  chains,  J.  iDrvnol 
95:230-245. 

Rabbit  spleen  inprints  were  double-stained  with  pairs  of  fluorescein  and 
tetramethylrhodamine  conjugates  derived  from  the  following  goat  reagent 
globulins:  anti-Fragment  III,  antl-gamova-globulin  heavy  chain,  antl-llght 
chain,  and  anti-Fragment  I,  Bright  specific  staining  could  be  obtained 
with  the  subf ractionated  conjugates  at  concentrations  as  low  as  32  to  43 
u«  of  antibody  per  ml  of  conjugate  A  series  of  simple  Kodak  Wratten  filters, 
K2,  23A,  and  45A,  were  used  to  differentiate  between  singly  and  doubly 
stained  fluorescent  cells.  Staining  with  anti-light  chain  and  anti-lll, 
conjugJ>tC'^  with  contrasting  f luorochromes,  resulted  in  double  labeling 
of  ci  to  78  per  cent  of  all  fluorescent  cells.  A  distinct  mlnorlry  of 
thfc  fluorescent  cells,  21  to  34  per  cent  the  population,  stained  only 
with  the  anti- light  chain  reagent,  A  sim.-ir  class  of  cells,  comprising 
14  to  26  per  cent  of  all  fiu'^rescent  cells,  stained  onlv  with  anti-I 

reagent  when  it  was  used  as  a  counterstain  with  anti-III  reagent.  Anti¬ 
light  chain  reagents  detected  sore  Inmunogiobulir-containing  cells  than 
did  anti-I  reagents.  Double  staining  with  anti-1  and  antl-llght  chcln 
yielded  63  to  85  per  cent  doubly  stained  ceils,  15  to  32  per  cent  of  cells 
stained  with  the  anti-light  chain  alone,  and  0  to  10  per  cent  of  cells 
stained  with  anti-I  alone 
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Dashkevich,  I.O.;  Malboroda,  G.M.;  Goldin,  R.B.  1965.  Purification 
of  fluorescent  conjugates  from  free  fluorochrome  with  the  aid  of  Ionites. 

Zh.  Mlkroblol.  Epldenlol.  1  Inmunoblol.  62:2:116-120.  In  Russian. 

Two  aethods  were  compared  for  purification  of  fluorescent  antibodies 
from  an  excess  of  fluorochrome:  an  author-developed  ion  exchange 
resin  method  and  filtration  through  Sephadex.  The  results  obtained 
•  demonstrated  advantages  of  the  first  method. 
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Dedmon,  R.E.;  Holmes,  A.W.;  Delnhardt,  F.  1965.  Preparation  of 
fluorescein  Isothlocyanate  -  labeled  gamma  globulin  by  dialysis,  gel 
filtration,  and  Ion-exchange  chromatography  In  combination.  J.  Bacteriol 
89:734-739. 

Antiviral  Immune  gamma  globulin  Isolated  from  rabbit  and  guinea  pig 
sera  were  labeled  through  dialysis  membranes  with  fluorescein  isothio¬ 
cyanate  and  purified  in  several  ways  to  eliminate  nonspecific  staining. 

Gel  filtration  of  the  conjugate  with  Sephadex  G-25  coarse  beads  followed 
by  column  fractionation  with  diethy laninoethyl-Sephadex  yielded  consistently 
highly  specific  staining  materials.  Fluorescein-protein  r.atios  varied 
between  1.0  and  4.0.  This  technique  has  proved  to  be  simple  and  reliable, 
and  Is  less  time-consuming  than  previous  techniques, 
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Funckes,  A.J.;  Ly,  H. ;  Gates,  E.H.;  Imagawa,  D.T.  1963.  Procedures 
to  decrease  nonspecific  fluorescent  staining  of  measles-infected  tissue. 
Federation  Proc.  22:217:197. 

Because  of  problems  associated  with  nonspecific  fluorescence  in  immuno- 
fluorescent  techniques,  a  study  was  made  to  determine  the  significance 
of  some  physical  properties  of  media.  Whole  sera  were  labeled  with 
fluorescein  isothiocyanate,  which  was  fractionated  by  low- temperature 
ethanol  procedures.  Fluorescein-labeled  antibody  fractionated  with 
glycine-ethanol  mixtures  contained  only  traces  of  free  fluorescein. 

These  labeled  antibodies  are  absorbed  by  normal  tissue  homogenate 
to  reduce  nonspecificity.  The  effect  of  pH,  ionic  strength,  and  dielectric 
conatant  of  media  during  these  absorptive  procedures  was  found  to  be 
important.  During  the  staining  procedure,  alteration  of  pH,  ionic 
^  strength,  and  dielectric  constant  from  the  procedures  used  during  absorp¬ 

tion  can  significantly  affect  nonspecific  staining.  Nonspecific  fluores¬ 
cence  was  significantly  reduced  as  shown  by  comparative  photomicrography 
in  measles-infected  mouse  brain  snears  and  in  measles-infected  HeLa 
cell  culture*.  Complete  article. 


102 


7666 

Malboroda,  G.M.;  Dashkevich,  I.O.  1963.  Parlflcatlon  of  fluorescent 
conjugates  from  free  fluorochrome  with  the  aid  of  Ionites:  I.  Purification 
of  antimicrobial  fluorescent  antibodies  with  the  aid  of  AB'17  anionite. 

Zh.  Mlkroblol.  Epidemiol.  1  Immunoblol.  40s;3:55~59.  In  Russian. 

Present  methods  of  purifying  fluorescent  antibodies  from  excess  fluoro- 
chromc  do  not  provide  complete  removal  of  the  free  stain  and  are  connected 
with  the  danger  of  partial  denaturing  of  liiinune  proteins.  The  authors 
suggest  an  advanced  method  for  purification  of  antimicrobial  fluorescent 
globulins  with  AB-17  anionite.  In  experiments  with  conjugates,  labeled 
with  l-dimethylamlnonjphthal«ne-5-sulfochloride  or  fluorescein  Isothio¬ 
cyanate,  there  was  complete  removal  of  free  fluorochrome  without  any  harm 
to  serological  properties  Iti  the  labeled  proteins. 
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McDevitt,  H.O.;  Coons,  A.H.  1964.  Methods  for  preparation  of  fluoiescent 
proteins,  p.  142-148.  ^  H.N.  Elsen  (ed.)  Methods  In  Medical  Research, 

Vol.  10,  Section  II,  Year  Bock  Medical  Publishers,  Inc  j  Chicago,  Ill. 

With  the  exception  of  OEAE  cellulose  chromatography,  the  methods  described 
here  have  been  In  use  for  several  years,  and  they  have  been  found  to  be 
effective  when  gauged  by  the  ultimate  but  rough  test  of  staining.  However, 
very  few  quantitative  data  are  available  correlating  fluoresceln-to-protein 
ratio  (or  antibody  titer)  with  staining  intensity.  The  necessity  for  evalu¬ 
ating  OEAE  column  fractions  In  comparison  with  tissue  powder  -  absorbed 
conjugates  points  up  this  lack  of  precise  knowledge.  Fluorescent  protein 
conjugates  should  be  routinely  evaluated  after  purification  and  removal 
of  nonspecific  staining  with  regard  to  F/P  ratio,  protein  concentration, 
and  antibody  concentration.  Accumulation  of  Information  of  this  kind  will 
permit  selection  of  labeling  and  purification  procedures  on  a  rational 
basis  and  will  greatly  Increase  the  reliability  of  preparation  of  fluores¬ 
cent  proteins. 
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McDevitt,  H,0.;  Peters.  J.!I.;  Pollard,  L.W.;  Harter,  J.G,;  Coons,  A.H. 
1963.  Purification  and  analysis  of  fluorescein- labeled  antisera  by  column 
chromatography,  J.  Immunol.  90:634-642, 

Fluorescent  rabbit  antibovirt  serum  albumin  antibody  with  bright  specific 
and  negligible  nonspecific  staining  was  prepared  from  the  conjugated  anti¬ 
serum  by  a  single  elution  from  a  diethylaminoethyl  cellulose  column. 

The  yield  was  40  to  60  per  cent  of  the  labeled  precipitating  antibody 
when  conjugates  with  a  molar  f luorescein-to-protein  ratio  of  4  or  less 


were  used.  The  antibody  eluted  under  the  conditions  nployed  had  a 
molar  fluoresceln-to-proteln  ratio  of  approximately  1.  Absorption 
and  emission  studies  of  a  variety  of  conjugates  show  that,  after  conju¬ 
gation  to  protein,  amorphoue  and  crystalline  fluorescein  Isothlocyanate 
preparations  have  the  same  emission  intensity,  and  also  that  fluorescein 
isocyanate  has  approximately  twice  the  emission  Intensity  of  the  Isothiocyanate. 


Porter,  B.M.;  Thomas,  B.K,;  Furcolow,  M.L.;  Varga,  D.T.  1963. 

Comparison  of  two  Histoplaema  cape ula turn  fluorescent  antibody  conjugates 
based  on  800  clinical  specimens.  Bacterlol.  Proc.  M141:90. 

On  the  basis  of  800  clinical  specimens,  two  differently  prepared  conjugates 
were  compared.  In  both  cases,  antiserum  prepared  against  the  yeast 
phase  of  Histoplaema  capsulatum  was  tagged  with  fluorescein  isothioryanate. 
In  one  case,  the  conjugate  was  absorbed  three  times  with  tissue  powders, 
once  with  monkey  liver  powder  and  Candida  sp.  yeast  powder,  and  twice 
with  mouse  liver  powder.  In  the  second  case,  the  conjugate  was  absorbed 
with  packed,  formalin-killed  yeast  cells  of  Blastomyces  dermatltidis 
according  to  procedures  adapted  from  those  outlined  by  Kaplan  and  Kaufman 
in  1961.  The  conjugate  absorbed  with  packed  dermatltidis  is  more 
specific,  requires  fewer  reagents,  and  can  be  diluted  for  use  with 
clinical  specimens. 


Rudolph,  W,  1964.  The  rapid  purification  of  fluorescence- labeled  antibodies 
with  Wofatit  EZ.  Acta  Hlstochem.  17:186-192.  In  German. 

The  absorbent  resin,  Wofatit  EZ,  was  used  to  successfully  remove  unbound 
dye  from  conjugation  mixtures. 


Silva,  M.E.;  Kaplan,  W,  1965.  Specific  fluorescein-labeled  antiglobulins 
for  the  yeast  form  of  Paracoccidioides  brasiliensls.  Amer.  J.  Trop.  Med. 
Hyg.  14:290-294. 

Two  lots  of  rabbit  Paracoccidioides  bra; i liens is  antiglobulins,  produced 
against  the  yeast  form  of  this  fungus,  were  conjugated  with  fluorescein 
Isothiocyanate.  Both  reagents  brightly  stained  elements  of  the  yeast 
and  mycelial  forms  of  15  isolates  of  brasiliensis.  In  addition, 
they  cross-reacted  with  the  tissue  form  of  Histoplaema  capsulatum. 
Blastomyces  dermatltidis.  Sporotrichum  schfenckli:  once,  with  cells  of 
the  mycelial  form  of  Coccidioides  immitis.  they  rendered  this  conjugate 
specific  for  the  yeast  form  of  P^.  braslliensiB.  Adsorption  of  the 
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••cond  conjugata  once  with  mycelial  growth  of  C,  Inmltla  followed  by  a 
alngie  adsorption  with  yeast  cells  of  H.  capsule turn  and  one  adsorption 
with  cells  of  Bhodotorula  sp.  rendered  It  specific  for  the  yeast  form  of 
P,.  brasllleosls.  At  specific  reagents  stained  P.  braslllensle  cells 
In  smears  of  clinical  materials  from  four  spontaneous  himian  cases  of  South 
American  blastomycosis.  The  specific  reagents  did  not  react  with  elements 
of  the  mycelial  form  of  braslllensis. 

7672 

Woody  B.T.;  ThcMq>sony  S.H.;  Goldstelny  G.  1965.  Fluorescent  antibody 
staining:  III.  Preparation  of  fluorescein  Isothiocyanate  -  labeled  antibodies. 
J.  ISMinol.  95:225-229. 

A  rapid  method  of  preparing  bright  and  specific  staining  fluorescent  anti¬ 
bodies  Is  described.  The  method  is  dlscussedy  emphasising  the  need  for 
chroamtographlcally  homogeneous  antibody  globulin,  the  Importance  of  pH 
In  the  coupling  reaction,  and  the  advantages  of  fractionating  the  fluores¬ 
cent  antibody  reaction  mixture  In  DEAE-csllulose. 
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I.  HISTOLOGIC  TECHNIQUES 


7673 

Bonomo,  L.;  Tursi,  A.;  Del  Zottl,  G.  1964.  An  embedding  technique 
for  iviinunofluorescent  studies  of  minute  specimens  of  tissue  collected 
with  a  needle.  Tech.  Bull.  Regis t.  Med.  Technol.  34:173-174. 

This  paper  deals  with  the  description  of  an  embedding  technique  for 
minute  specimens  of  tissue  collected  with  a  needle.  The  method  is 
based  on  the  use  of  Sephadex-gelatln  blocks. 

7674 

Dayan,  A.D.;  Morgan,  H.G.;  Hope-Stone,  H.F.;  Boucher,  B.J.  1964. 

Disseminated  herpes  zoater  in  the  reticuloses.  Amer.  J.  Roentgenol.  92:116-123. 

Four  cases  of  generalized  herpes  zoster  in  patients  suffering  from 
a  reticulosis  are  descilbed.  In  two  cases  the  herpes  zoster  was  fatal 
and  In  one  of  them  a  full  postmortem  examination  was  performed. 

There  was  unusually  extensive  Involvement  of  the  posterior  root  ganglia 
by  herpes  zoster  virus.  The  virus  was  Identified  by  inmunologic  tests 
performed  on  tissue  extracts  and  by  a  new  fluorescent  antibody  techninue 
applicable  to  tissue  sections. 

7675 

Karasek,  E.  1965.  Studies  on  the  preparation  of  tissue  sections  for 
immuno-histology.  Arch.  Exp.  Veterlnaermed.  19:113-121.  In  German. 

The  relative  advantages  of  several  methods  of  preparing  tissue  sections 
for  FA  demonstration  of  bacterial  antigens  were  compared  on  organ 
material  from  experimentally  Infected  mice.  Paraffin  sections  were 
well  suited  for  anthrax  bacilli  and  erysipelas  bacteria.  Usable  photo¬ 
graphs  of  salmonellae  could  be  obtained  only  from  freeze-dried  material. 

Fresh  frozen  sections  were  less  suitable.  Negative  staining  with 
rhodanll  albumin  reduced  the  nonspecific  fluorescence.  BA-46- 108471. 

7676 

Post,  R.S.  1963.  Formation  of  lipid-protein  complexes  in  renal  epithelial 
cells  in  the  course  of  protein  reabsorption.  J.  Lab.  Clin.  Med.  62:1001- 
1002. 

Serum  proteins  penetrate  normal  glomerular  structures  separating  capillary 
lumen  and  Bcwman's  space  at  a  variable  rate.  Protein  loading  in  the 
animal  and  human  results  in  an  increased  loss  of  protein  from  the  glomerulus. 
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Morphologic  changes  occur  that  suggest  Intracellular  localization  of  protein 
in  a  system  of  ducts  and  vacuolar  structures  that,  as  determined  by  electron 
microscopy,  are  membrane- lined.  The  author  has  been  able  to  demonstrate, 
with  FA,  bovine  serum  albumin  in  discrete  structures  within  epithelial 
cells  of  the  proxlstal  tubules  and  glomeruli  of  rats  within  24  hours  of 
Injection  of  the  protein.  In  addition,  histochemlcal  studies  and  observed 
variation  in  fluorescence  Intensity  within  the  glomerular  cytoplasmic  structures 
correlate  to  suggest  biochemical  alteration  of  the  contained  protein  with 
formation  of  llpld-proteln  complexes.  With  the  same  technique,  rat  globulin 
was  demonstrated  after  bovine  albumin  loading  within  both  types  of  epithelial 
cells  in  amounts  greater  than  normal.  These  latter  observations  cast 
some  doubt  on  the  specificity  of  globulin  localization  in  the  glomerulus. 

A  special  tissue  preparation  technique  Is  described. 

7677 

Sutherland,  L.E.;  Hartroft,  P.M.  1963.  Further  studies  of  juxtaglomerular 
cells  with  the  fluorescent  antibody  technique.  Federation  Proc.  22:2317:548. 

Immunological  studies  of  juxtaglomerular,  JG,  cells,  begun  by  Edelman 
and  Hartroft,  were  extended.  A  new  and  easier  method  of  tissue  preparation 
based  on  freeze  substitution  was  adopted.  This  technique  gave  the  advantage 
of  thin  sections  of  1  micron  or  less,  an  impossibility  with  the  cryostat, 
and  more  consistent  histologic  results  than  the  freeze-dry  method  formerly 
used  in  this  work.  Hlgh-tltered  antl-hog  renin  made  In  dogs,  conjugated 
with  fluorescein  isothiocyanate,  selectively  stained  granules  In  JG  cells 
of  dogs  and  rabbits.  In  hog  kidney,  however,  this  antlrenln,  which  had 
been  absorbed  with  liver  and  bone  marrow  powders,  stained  tubular  droplets 
as  well.  By  absorbing  with  low-renln  hog  kidney  powder  instead,  only 
specific  staining  of  JG  granules  remained.  In  a  search  for  other  antigens, 
a  substance  reacting  with  antl-canlne  globulin  was  found  In  <i^toplasm 
of  canine  JG  cells.  This  staining  was  diffuse  In  contrast  to  discrete 
granule  staining  with  antlrenln.  Complete  article. 

7678 

Taffs,  L.F.;  Voller,  A.  1964.  Fluorescent  antibody  staining  of  Aacaris 

smm  larvae  In  the  liver  and  lung  of  an  infected  guinea  pig  by  means 

of  the  freeze-substitution  technique.  Ann.  Trop.  Med.  Parasltol.  58:414-419. 

By  means  of  a  freeze-substitution  wax-embedding  method,  sectioned  third- 
stage  larvae  of  Ascarls  suum.  In  the  liver  and  lung  of  a  guinea  pig  killed 
7  days  after  experimental  Infection,  were  specifically  stained  with  fluores¬ 
cent  antiserum  by  the  direct  and  Indirect  fluorescent  antibody  techniques. 
Specific  green  fluorescence  of  the  cuticle,  digestive  tract,  and  other 
Internal  tissues  was  observed.  Common  antigens  between  the  third-stage 
larvae  of  both  the  homlnid  (A,  lumbrlcoldes)  and  the  pig  (A.  suum)  forms 
of  Ascarls  were  demonstrated  by  the  fluorescent  staining  of  sectioned  A.  suim 
larvae  after  exposure  to  monkey  antl-homlnld  Ascarls  immune  serum  and 
to  labeled  goat  antlhuman  globulin. 


Duplication,  withdravm. 

7680 

Wlllianaon,  A.P.;  Blattner,  R.J.  1965.  Immunofluorescence  of  Newcastle 
disease  virus  In  paraffin-embedded  tissues  of  early  chick  embryos.  Proc. 
Soc.  Exp.  Biol.  Med.  118:576-580. 

Paraffin-embedded  tissues  have  been  found  to  be  suitable  for  inmuno- 
fluorescent  studies  of  Newcastle  disease  virus  -  induced  defects  in 
chick  embryos  Inoculated  at  early  stages  of  incubation.  In  embryos 
Inoculated  at  48  hours  of  Incubation  and  harvested  16  to  24  hours 
later,  viral  antigen  was  observed  in  many  tissues  of  the  embryo  proper 
and  in  cells  of  the  extraembryonic  membranes.  The  viral  antigen  was 
most  concentrated  in  the  organs  subject  to  the  virus-induced  developmental 
defects,  i.e.,  in  tissues  differentiating  from  the  body  ectoderm.  Including 
lens  prlmordla,  auditory  vesicles,  visceral  arch  ectoderm,  and  olfactory 
epithelium.  It  was  also  found  in  the  visceral  arch  mesoderm  and  in 
the  epimyocardiiun  of  the  heart.  However,  virus  was  not  restricted 
to  these  tissues,  but  was  also  observed  in  some  cells  of  the  general 
body  ectoderm  and  was  widely  distributed  in  cells  of  the  chorion  and 
amnion  and  in  the  yolk  sac  entoderm.  In  late  infections  the  specific 
viral  fluorescence  was  also  seen  in  mesodermal  tissues  directly  under¬ 
lying  the  affected  ectoderm.  Thus  viral  antigen  was  distributed  in 
cells  derived  from  all  three  of  the  primary  germ  layers,  ectoderm, 
endoderm,  and  mesoderm. 
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J.  QUAMTIFICATION 


7681 

Allen,  J.C.  1963.  InnunofluorMcenc*  applied  to  protein  solutions. 

J.  Lab.  CUn.  Med.  62:517-524. 

Protein  antigen  In  aqueous  solution  say  be  gelled  in  agar,  frozen,  sectioned, 
and  stained  with  fluorescein-labeled  antibody.  By  this  means  identification 
and  quantitation  of  protein  antigen  present  In  solution  may  be  accomplished, 
and  the  applicability  of  Imnunofluorescence  may  be  extended  from  Its  classi¬ 
cal  limits  of  Identification  of  antigen  held  to  or  within  tissues  or  micro¬ 
organisms  . 

7682 

Caron,  6.;  Martlneau,  B.;  deRepentlgny,  J.;  Sonea,  S.  1964.  Quantitative 
differentiation  using  fluorescent  antibody  against  Staphylococcus  Isolates 
from  serious  clinical  cases.  Rev.  Can.  Biol.  23:455-459. 

Pathogenic  and  non-pathogenlc  aureus  strains  recently  Isolated  from 
patients  could  be  differentiated  with  a  quantitative  FA  method.  There 
Is  a  correlation  between  the  severity  of  clinical  staphylococal  infections 
and  the  intensity  of  lOBunofluorescence  on  Infective  strains  with  conjugated 
S taphv lococcus  antitoxin  or  normal  human  gaana  globulin.  The  difference 
between  the  Individual  strains  as  shown  by  FA  intensities  was  more  pronounced 
than  thoee  shown  by  immunodiffusion,  but,  as  a  whole,  the  results  obtained 
with  both  methods  agree.  Fluorescent  human  'normal*  gamna  globulin  gives 
sometimes  brighter  fluorescence  Intensities  than  fluorescent  Staphylococcus 
antitoxin. 

7683 

Danlelsson,  D.  1965.  A  membrane  filter  method  for  the  demonstration 
of  bacteria  by  the  fluorescent  antibody  technique:  1.  A  methodological 
study.  Acta  Pathol.  Microbiol.  Scand.  63:597-603. 

Bacteria  suspended  In  tap  water  or  cultured  In  broth,  and  then  trapped 
on  non-fluorescent  membrane  filters,  could  be  Identified  within  one  hour 
by  means  of  the  fluorescent  antibody  method.  For  this  purpose  the  fluores¬ 
cence  microscope  was  equipped  for  Incident  illumination.  The  technique 
described  allowed  a  quantitative  determination  of  ti  bacteria  Identified 
serologically. 
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7684 

Danlelsson,  D.;  Laurell,  G.  1963.  Rapid  detection  of  s>aall  numbera 
of  bacteria  in  water  by  means  of  fluorescent  antibodies.  Acta  Pathol. 
Microbiol.  Scand.  58:159. 

FA  technique  combined  with  membrane  filter  technique  has  been  used  to 
study  bacterial  contamination  of  water.  Known  concentrations  of  the 
test  bacteria,  enteropathogenlc  coll,  were  added  to  fixed  volumes 
of  water.  As  a  rule  1  liter  was  filtered  through  a  membrane  filter 
(Mlllipore  HAWG,  47  mu).  At  bacterial  densities  of  500  to  1,000  bacteria 
per  liter  identification  was  accomplished  in  2  hours.  At  lower  concentrations 
the  mend>rane  filters  were  incubated  for  various  periods  in  broth  and 
subsequently  centrifuged  to  concentrate  the  bacteria.  A  concentration 
of  50  bacteria  per  liter  could  be  detected  in  5  to  6  hours,  15  to  20 
in  8  to  10  hours,  and  2  to  5  in  12  to  lb  hours,  respectively.  The  tech¬ 
nique  was  also  quantitative  at  different  ratios  (0.2  to  100)  between 
concentration  of  contaminating  bacteria  and  test  bacteria.  By  cor'-entional 
methods,  diagnosis  could  be  made  after  48  hours  at  the  earliest. 

At  a  high  ratio  of  contaminating  bacteria  to  test  bacteria,  the  latter 
could  ?ften  not  be  isolated.  Promising  attempts  have  been  made  to  detect: 
bacteria  directly  on  nonfluorescent  membrane  filters  (Mlllipore  HABG) . 

Samples  of  the  water  of  a  river  in  central  Sweden  were  examined  for 
enteropathogenlc  JE.  coll.  By  the  use  of  PA  ten  different  strains  of 
these  bacteria  were  detected.  Six  of  these  were  also  Isolated  by  con¬ 
ventional  tests.  Complete  arti^'le. 

7685 

deRepentigny,  J.;  Sonea,  S.;  Frappier,  A.  1963.  Comparison  of  quanti¬ 
tative  immunofluorescence  and  Immunodiffusion  for  the  evaluation  of 
antigenic  materials  from  Staphyloccccus  aureus.  J.  Bacterlol. 

86:1348-1349. 

Microphotometric  measurements  of  FA-stained  bacterial  smears  were  made 
and  compared  with  unstained  smears.  These  results  were  compared  with 
precipitin  line  results.  Pathogenic  and  ncnpathogenic  am eus  strains 
were  differentiated.  Normal  human  gamma  globulin  was  betcei.  for  tmmuno- 
fluorescent  differentiation  than  was  rabbit  antitoxin  serum.  The  reverse 
was  true  for  immunodiffusion. 
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7686 

Elsen,  H.N.  1964.  Detennlnatlon  of  antibody  affinity  for  haptens  and 
a’ltlgens  by  means  of  fluorescence  quenching.  Methods  Med.  Res.  10;115~12l. 

This  Is  a  theoretical  discussion  of  PA  used  In  the  study  of  hapten  reactions. 
First  additions  of  hapten  were  found  to  cause  an  excessive  amount  of  quenching. 
The  reasons  for  this  are  not  fully  understood. 

7687 

Hshon,  N.  1965.  ^say  of  variola  vlrtis  by  the  fluorescent  cell-counting 
technique.  Appl.  Microbiol.  13:865-871. 

A  quantitative  assay  for  Infective  variola  virus  particles  was  developed 
that  is  based  on  the  enumeration  of  cells  containing  fluorescent  viral 
antigen  after  infection  of  McCoy  cell  monolayers.  Direct  PA  was  employed 
to  stain  cells.  The  efficiency  of  virus  adsorption  was  markedly  enhancad 
by  centrifugation  of  virus  Inoculum  onto  McCoy  cell  monolayers  at  500  x  g 
for  15  minutes.  By  this  procedure,  a  proportionality  was  obtained  between 
the  number  of  fluorescent  cells  and  volume  of  inoculum.  Observations 
on  the  sequential  development  of  viral  antigen  within  cells  and  counts 
of  fluorescent  cells  showed  that  the  optimal  time  for  enumerating  fluores¬ 
cent  cells  was  after  an  Incubation  period  of  16  to  20  hours.  A  linear 
function  existed  between  virus  concentration  and  cell-lnfectlng  units. 
Fluorescent  cells  were  distributed  randomly  in  infected  cover  slip  cell 
monolayers.  The  assay  was  demonstrated  to  be  higMy  sensitive,  precise, 
and  reproducible. 

7686 

Hendrix,  C.E,;  Tew,  R.W.  1965.  A  photographic  method  for  determination 
of  flucrescenco  intensity.  Bacterlol.  Proc.  M129;61. 

This  describes  a  photographic  method  for  quantitative  measurement  of 
the  brightnees  of  preparations  stained  with  fluorescent  antibody.  The 
theory  of  the  procedure  is  based  on  determinaclons  of  the  exposure  time 
(mlniaial  exposure  time)  necessary  to  reach  a  reference  point  on  the  Hurter- 
Driffield  curve  of  the  photographic  emulsion.  The  point  chosen  Is  at 
the  toe  of  the  curve,  which  for  practical  purposes  represents  the  exposure 
necessary  to  give  a  barely  discernible  image.  To  Insure  comparabilitv 
of  results,  illumination  should  be  measured  prior  to  each  determination 
of  fluorescencf  brightness.  We  employed  the  method  in  a  study  of  staining 
time  and  titer.  Polaroid  3000  speed  film  was  used  for  photography  with 
UV  dark-field  illumination  and  1,200X  magnification.  Results  of  staining 
Bacillus  felobigil  spores  with  two  dilutions  of  a  fluorescent  conjugate 
are  given  In  terms  of  staining  times  in  minutes,  visual  estimates  of  bright¬ 
ness,  and  minimal  exposure  times  In  seconds.  The  data  show  that  visual 
observations  correlated  rather  well  with  photographic  measurements. 
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Hlnuna,  Y.;  Miyanoto,  T.;  Ohta,  R.;  Ishlda,  N,  1963.  CountinR 
of  Sendai  virus  particles  by  an  Imaiunof luoreacent  technique.  Virology 
20:405-412. 

Sendai  virus  from  L  cell  harvests  vas  adsorbed  to  chicken  erythrocytes 
or  L  cells  and  fixed  sneers  were  stained  by  the  complement  Immuno- 
fluoreacent  techttlquc.  fhe  nifld>ers  of  the  fluorescent  particles 
corresponded  linearly  to  the  virus  hemagglutinin  units  adsorbed  from 
suspensions.  Excellent  correlation  was  found  between  the  numbers 
of  fluorescent  units  and  the  counts  of  particles  adsorbed  to  chicken 
red  cells  as  examined  by  electron  microscopy. 


Hlramoto,  'R.N.;  Hamlin,  Mr  1965.  Detection  of  t%ro  antibodies  In  single 
plasma  cells  by  the  paired  fluorescence  technique.  J.  Immunol.  95:214-224. 

The  concept  that  a  single  antibody-forming  cell  may  have  the  capacity 
to  synthealze  more  than  one  antibody  almultaneously  was  tested.  This 
problem  was  approached  by  using  a  single  antigen  on  which  two  deter¬ 
minant  groups  could  be  detected.  Guinea  pigs  were  hyper immunized 
with  a  column-purified  human  gamma  globulin  preparation.  Animals  showing 
antibodies  that  reacted  with  a  single  band  to  the  whole  antigen  but 
with  two  bands  to  the  papain-digested  antigen  by  immunoalectrophoreals 
were  sacrificed  and  the  spleen  sections  studied  to  ate  If  any  single 
cell  was  responding  with  two  antibodies  to  both  fragments  of  the  whole 
antigen.  A  multiple  antibody  response  In  Individual  cells  was  detected 
by  the  sensitive  indirect  paired  fluorescence  technique.  From  a  total 
of  482  antibody-containing  cells  counted,  30  per  cent  had  antibodies 
directed  toward  the  CP-I  fragment  and  24  per  cent  to  the  CP-II  trapment. 

It  appeared  that  about  45  per  cent  of  the  cells  contained  antlhodics 
directed  to  both  the  CP-I  and  CP-II  fragments.  The  gradation  of  colors 
caused  by  the  combination  of  tetramethylrhodamine  and  fluorescein 
conjugates  in  the  multiple  antlbody-prodviclnr  cells  and  the  selective 
quenching  studies  of  fluorescence  at  pH  4.f)  indicate  t!uat  different 
cells  contained  different  amounts  of  one  type  of  antibody  over  the 
other. 
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Hovnanlan,  H.P.;  Botan,  E.A.;  Btannan^  T.A.;  Graff »  W.P.  1964. 

Quantitative  rapid  laKunofluoreBcence  microscopy {  IX.  Studies  on  strepto¬ 
cocci  of  Group  A.  Health  Lab.  Sci.  11170-178. 

Pine  distinctions  between  degrees  of  imunoflvorescence  are  not  reliable 
when  based  upon  visual  impressions  alone.  This  is  an  attempt  to  define 
a  quantitative  basis  for  brightness  in  PA  preparations. 

7692 

Hovnanlan,  H.P.;  Brennan,  T.A.;  Botan,  E.A.  1964.  Quantltutivo  rapid 
imsunofluorescence  microscopy.  J.  Bacterlol.  87:473-476. 

An  elaborate  electronic-optical  instrument  for  detection  and  neasure- 
ment  of  PA  stain  reactions  is  described.  It  consists  of  a  UV  source, 

UV  monochromator,  UV  filter  eyotesa,  brlght-field  fluorescence  mlcro- 
rcope,  eecondary  filter  system,  «  UV  television  camera,  a  microepot  scanner, 
a  quantitative  light- reading  device,  television  monitor,  and  an  ottcillo- 
scope.  Satisfactory  tests  were  made  with  FA  systems  for  coll.  _S.  lutes, 
and  B.  £loUi^ii. 

7693 

Kuns,  C,  1964.  The  use  of  the  Immiuiofluureacimt  method  anc'^  ri.rophoto- 
metry  foi  *’^e  differentiation  of  arboviruses.  Virology  24:;- 72-674, 

The  combined  application  of  the  Imisuno fluorescent  method  and  micropheto- 
matry  will  serve  as  a  sensitive  and  valuable  tool  for  the  differentia¬ 
tion  of  clcaely  ralated  viruses.  A  Reichert  microphotometer  was  used. 
Fluorescence  in  cells  was  measured.  In  most  instances  the  I'lghtnat 
fluorescence  was  obtained  in  homologous  systems. 

7694 

Kuna,  C.  1965.  On  Che  usability  of  fluorascence  serology  and  microphotometry 
for  Che  differentiation  of  viruses  of  the  tick-borne  encephalitis  (TSE) 
gro(^.  Zentralbl.  BakterloL.  Parasitenk.  Infektlooskrankh.  Hyg.  /bt. 

I  I96:4;416-43i .  In  German. 

An  attempt  was  swde  to  diif ereivtiate  the  follcwing  viruses  of  the  tick- 
bomc  encephalitis  (TBE)  group  in  HeLa  celli?  by  FA:  Central  European 
encephalitis  (early  summer  meningo-encephalltls)  virus.  Far  Eastern  Russian 
encephalitis  virus,  louping  111  virus,  Omsk  hemorrhagic  fevsr  virus, 

Kyaaanur  Forest  diseases  virus,  and  Langat  virus.  The  direct  and  Che 
indirect  FA  was  used.  By  the  direct  stethod  virus-specific  antigen  in 


113 


the  course  of  the  Infection  could  only  be  demonstrated  with  the  homoloKous 
conjugates  In  the  cytoplasm.  Distribution  of  antigen  and  the  extent 
of  the  antigen  aggregates  showed  characteristics  that  were  not  sufficiently 
marked  for  a  clear  differentiation  of  the  viruses.  Heterologous  conjugates 
gave  no  or  weaker  fluorescence  than  homologous  conjugate.  Human  convales¬ 
cent  sera  proved  more  specific  than  hyperltnmune  sera  of  mice,  by 
means  of  a  mlcrophotomater  It  was  possible  to  measure  the  intensity 
of  the  specific  fluorescence  and  thereby  obtain  an  objective  measure 
for  the  degree  o'  the  serological  cross-reaction.  This  permitted  dif¬ 
ferentiation  of  the  six  virus  types.  The  combined  application  of  the 
direct  Inmunofluorescent  method  and  microphotometry  represents  a  promising 
new  way  of  differentiation  of  the  antigenic  structure  of  closely  related 
viruses.  Indirect  FA  did  not  prove  suitable  for  determination  of  differences 
In  antigenic  structure  of  viruses  of  the  TBE  group. 

7695 

McKinney,  R.M.;  Splllane,  J.T.;  Pearce,  G.W.  1964.  Fluorescein  dlacetate 
as  a  reference  color  standard  In  fluorescent  antibody  studies.  Anal. 

Biochem.  9:474-476, 

Procedures  are  given  for  setting  up  a  reference  standard  to  measure 
the  amount  of  fluorescein  bound  to  protein  In  a  conjugate.  They  are 
simple  and  easy  to  apply. 
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Niel,  G.;  Fribourg-Blanc,  A,  1965.  Quantitative  immunofluorescence 
and  syphilis  ser'^Iogy:  A  recent  statistical  study.  Bull.  WHO  33:89-105. 

In  French. 

This  deals  with  studies  on  5,169  sera  and  describes  modlflci 'iens  In 
the  authors’  technique  for  the  pe’-formance  of  the  FTA  test.  The  authors 
have  perfected  optical  Instnaei.  dtlon  and  developed  strictly  standardised 
reagents  that  permit  excellent  reproducibility  for  quantitative  testing 
Stress  Is  laid  on  the  importance  of  the  quantitative  expression  of  results. 
For  this  purpose  It  Is  essential  that  the  technique  be  followed  to  the 
letter  In  every  Instance.  In  confirmation  of  earlier  studies,  the  results 
detailed  in  this  paper  show  the  FTA  test  to  be  more  sensitive  at  all 
stages  of  syphilis  than  the  VDRL,  Kline,  or  Kolmer  cardlolipin  tests 
or  the  TPI  test  with  lysorvrae.  In  primary  syphilis,  the  FTA  teat  is 
usually  positive  earlier  than  the  cardlolipin  rests,  and  in  long-standing 
treated  syphilis  it  Is  exceptional  for  sera  to  be  both  FTA-negatl"e  and 
TFI-posltive,  Although  some  sera  do  give  nonspecific  FTA  reactions, 
these  are  always  at  low  titer-  More  than  1,080  normal  sera  were  subject'd 
to  parallel  VWU.  and  FTA  tasting,  and  those  reacting  positively  were 
further  checked  with  the  Kolmer  and  TPI  tests.  The  FTA  teat  detected 
rwica  as  many  syphilitic  sera  (confirmed  by  tne  ITI  test)  as  did  the 
cardlolipin  reactions.  The  efficiency  of  the  FTA  test  es  a  case-flckdlng 
technique  haa  been  aapiv  demonstrated. 
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Nui:t«r,  R.L.;  Woodruff^  P,  1965.  Quantitative  specific  antigen  detero 
alnation  using  fluorescent  antibody.  J.  Clin.  Pathol.  18t817»B20. 

A  technique  la  described  fox  the  quantltatlcn  of  a  specific  protein  in  the 
nreser.ce  of  other  proteins.  The  application  of  this  method  to  the  assay 
of  bacteriophage  X-2  coat  protein  is  presented  and  discussed. 

?A98 

Paronetto,  F.  1963.  The  fluorescent  antibody  technl'juc  applied  to  titration 
and  identification  of  antigens  in  aolutlo..s  or  antisera.  Proc,  Soc.  Eap.  Sir'll 
Med.  113:396-397. 

Cellulose  tcetate  disco  or  agar  are  useful  supporting  redla  for  titraticn 
or  identification  of  antigen  or  antibody.  The  cellulose  aretata  fluorescent 
spot  method  is  simple  to  perform  and  read  and  requires  only  a  few  lambda 
of  antiserum  or  antigen;  the  fluoresceln-lFiprograted  agar  method  le  essentially 
the  same  as  the  fluorescent  antibody  technique  appll‘?'.d  to  tissue.  In  the 
titration  of  antibovine  serum  albumin,  anlihuman  gaaaaa  globulin,  and  antihorse 
scrum,  both  fluorescent  methods  were  more  sensitive  than  the  ..j.ng  precipitin 
test,  when  the  indirect  staining  was  used.  In  addition,  the  methods  permitted 
selection  of  proper  fljcatives  for  a  given  antigen  and  determination  of  the 
proper  concentration  of  labeled  antisera  for  d'^conatratiun  of  tissue  antigen. 

7699 

Salanstedt,  C.R.  1963.  Studies  on  the  vi:  >£  hepatitis  contagloBS 

cam.8  (BCC):  V.  A  study  with  the  aid  of  fluorescent  anclbodios  on  some 
features  of  HCC  viru3  infection  In  the  dog  and  guinea  pi,%.  Acta  Vet.  Scand. 

4 j 384-394. 

A  statistical  analysis  of  the  difference  in  the  number  of  fluorescent  cells 
between  sectious  from  different  parts  of  the  tonsil  was  made.  There  was 
no  significant  difference  between  sections  from  the  same  smaxl  piece,  but 
when  the  sections  originated  from  different  parts  of  the  tonnil  significant 
differences  were  obtained  in  some  cases.  A  constant  ratio  between  'fluores¬ 
cence  titer'  and  virus  titer  could  not  be  establlshsd.  The  role  of  the 
tonsils  and  small  intestinal  wall  as  portal  of  entry  of  Infection  in  dogs 
was  studied.  Virus  multiplied  in  epithelial  cells  of  these  loci.  Viral 
antigen  was  also  present  in  cells  of  phagocytic  nature,  in  endothelial  and 
in  lymphoid  cells.  HCC  antigen  appeared  in  cells  on  the  surface  of  the 
liver  and  spleen  ar  well  so  in  the  peritoneal  exudate  in  guinea  pigs. 

A  rapid  method  of  diagnosing  HCC  is  described.  In  spontaneously  or  experl- 
mcntallv  infected  dogs  cel2  material  was  scraped  from  the  tonsillar  surface. 
After  saining  with  a  fluorescent  antl-HCC  serim  the  occurrence  of  vlra] 
antigen  could  be  ohown  In  cells  In  the  collected  specimens. 
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Schaplro,  H.C,;  Alonso,  R.;  Dsndiksr,  W.B.  1964.  Thcmodynamlc  parameters 
for  the  antigenoantibody  raactlon  dataralnad  by  fluorascsnca  polarlcatlon. 
Federation  Proc,  23:247! 142. 

Fluorescence  polarisation  data  for  «  it igeiv- antibody  reaction  have 

been  interpreted  by  an  extension  of  the  cl&eelc.'l  mass  law  mnploylng 
the  Sips  Equation.  The  results  can  be  expressed  In  terms  of  the  molar 
concentration  of  antibody^binding  sites  measured  by  the  maximum  amount 
of  antigen  bound.  To  facilitate  the  handling  of  fluoreecanca  polarisation 
data,  a  program  for  the  IBM  709Q  computer  has  been  uaed  to  detemina 
the  best  values  of  the  parameters  ea  r^cll  as  of  accessory  opticsl  constants. 

7701 

Schapiro,  H.C.  1962.  The  application  of  fluorescence  polarization 
to  the  antigen-antibody  reaction.  Dias.  Abstr.  23:1507-1508. 

Polariritlon  of  fluorescence  has  been  used  as  a  measure  of  molecular 
interactions.  This  method  for  the  detection  and  measuremeuc  of  Che 
antigen-antibody  reaction  may  be  of  great  iwe.  The  nature  C  fluores¬ 
cence  and  of  the  polarization  of  fluorescence  is  discussed.  Xi.e  maChematlcal 
treatment  of  the  data  yields  directly  the  equilibrium  constant  for  the 
Initial  reaction  and  the  total  number  of  binding  sices.  The  primary 
experiments  were  done  with  univalent  antibody  fractions.  Titration 
of  these  fractions  with  fluorescein  labeled  ovalbumin,  Che  antigen, 

Indicatec  a  value  of  about  2  r  lo”  for  the  equilibrium  constant. 

The  reaction  of  the  unive.l«Qt  fraction  and  the  hapten,  fluorescein, 
yields  a  constant  of  the  same  order  of  magnitude.  The  method  gives 
an  indication  of  the  extent  of  the  diversity  of  the  equilibrium  constants, 
and  the  possible  nature  of  this  uiversity  is  discussed.  The  general 
application  of  the  technique  of  fluorescence  polarization  to  the  study 
of  molecular  interactions  is  discussed. 

7702 

Tengerdy,  R.P.  1963.  Quantitative  immunofluoresceln  titration  of  human 
and  bovine  gamma  globulins.  Anal.  Cheni.  35:1084-1086. 

The  method  is  based  on  the  measurement  of  the  excess  fluorescent  anti¬ 
body  in  the  supernatant  cf  the  precipitin  reaction  mixture.  The  results 
were  compared  with  Chose  obtained  by  the  class:. cal  quantitative  precipitin 
titration,  using  the  Folin-Ciocalteu  method  for  protein  determination. 
BA-45-6696. 
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Tengerdy,  R.P.  1963.  Qiiantltatlve  aspects  of  the  inanunof luorescence  technique. 
Bacterlol.  Proc.  M135:88. 

Quantitative  behavior  in  systems  of  ganma  globulin  and  fluoreacein»labeled 
anti-ganaa  globulin  was  studied  aa  a  basis  for  a  general  application 
of  the  indirect  or  sandtrlch  labeling  technique  for  quantitative  studies. 
Quantitative  precipitin  titration  curves  were  obtained  in  human  gamma 
globulin  with  fluorescent  rabbit  antihumau  gamma  globulin  (FRAHGG)  and 
bovine  gaiaaa  globulin  with  fluorescent  rabbit  antibovlne  ganma  globulin 
(PRABGG)  systems  by  plotting  the  fluorescence  of  the  supernatant  of 
the  precipitin  reaction  mixture  against  the  antigen  content.  The  fluores¬ 
cence  of  the  unreacted  FRAHGG  or  FRABGG,  which  were  purified  by  a  gel- 
filtration  process  and  did  not  contain  unconjugated  dye,  was  measured 
spectrofluorometrlcally  In  the  centrifuged  supernatant  and  corrected 
for  the  fluorescence  of  non-antibody  globulina  in  the  reagents.  A  linear 
relatlonahip  was  obtsined  between  fluorescence  and  antigen  content  in 
the  antibody  excess  zone  of  30  to  80  ug  of  antibody  per  0.2  ml  reliction 
mixture  for  both  systems.  The  ratios  of  antibody  to  antigen,  ca^^culated 
from  fluorescence  measurements,  agreed  well  with  those  obtained  from 
the  clasjical  precipitin  titration,  performed  simultaneously  with  the 
fluorescence  measurements  by  measuring  the  protein  content  of  the  centri¬ 
fuged  specific  precipitates  with  the  Folln  Ciocalteu  method, 
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Tengerdy,  R.P.  1964,  Quantitative  aspects  of  the  immunofluorescence 
technique.  Bacterlol.  Proc,  Mllls64. 

This  report  deals  with  a  technique  refinement,  using  the  labeled  antigen 
uptake  Inhibition  test  of  Weller  et  al.  to  measure  specific  antigenic 
components  in  human  sera.  Fluorescein-labeled  human  gamma  globulin  (FHGfO 
and  7S  human  gamma  globulin  (HGG-7S)  were  reacted  with  rabbit  antlhuman 
gamma  globulin  serum  (RAHS)  in  the  presence  of  normal  HCG.  As  the  amount 
of  normal  HGG  increased  in  the  reaction  mixture,  the  fluorescence  of 
the  supernatant  increased.  A  standard  reference  point  was  selected 
on  the  fluorescence-HGG  added  curve  where  the  fluorescence  was  50  per 
cent  that  of  the  added  FHGG;  when  an  unknown  serum  gave  the  same  fluores¬ 
cence  in  the  test  as  the  standard,  the  KGG  concentration  in  the  unknown 
was  equal  to  that  of  the  standard.  The  relative  error  of  the  test  wes 
5.1  per  cent.  The  results  were  confirmed  by  classical  quantitative  precip¬ 
itin  titration,  using  the  Folln  Ciocalteu  test  for  protein  determination. 
Similar  results  were  obtained  In  FHGG-7S,  HGG-7S,  and  RAHS  systems; 
the  HGG-7S  content  cf  normal  human  sera  was  measured  with  practically 
the  same  precision  as  In  paper  electrophoretic  separation  and  analysis. 

The  relative  error  was  5.5  per  cent  for  the  immunofluorescence  test 
and  5.2  per  cent  for  the  electrophoretic  test. 
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Tengerdy,  R.P.  1965.  Ganna  globulin  determination  in  human  sera  by 
the  inhibition  of  the  precipitation  of  fluorescein-labeled  gamma  globulin. 
J.  Lab.  Clin.  Med.  65:859-868. 

Gamma  globulin  was  determined  in  human  sera  by  a  fluorescein-labeled 
antigen  precipitation  inhibition  test.  Human  gamma  globulin  II  and 
chromatographically  pure  human  7S  gamma  globulin  were'  labeled  with  fluores¬ 
cein  Isothlocyanate  and  used  as  test  antigens.  The  gamma  globulin  con¬ 
centration  of  an  unknown  serinn  was  measured  by  the  degree  of  inhibition 
the  serum  gamma  globulin  caused  in  the  precipitation  of  fluorescein- 
labeled  hianan  gamma  globulin  with  antlhuman  gamma  globulin  serum. 

The  measure  of  the  inhibition  was  the  fluorescence  of  the  unreacted 
inhibited  fluorescent  antigen  in  the  supernatant  of  the  precipitin  reaction 
mixture.  Under  the  conditions  of  the  test,  0.01  mg  of  gamma  globulin 
was  detectable  with  a  relative  error  of  S.S  per  cent.  The  results  obtained 
by  this  technique  were  comparable  to  those  of  other  immunochemical  tests, 
but  were  lower  thin  those  obtained  by  cellulose  acetate  electrophoresis. 

The  specificity  of  the  test  Is  determined  by  the  antigen  used  for  labeling 
and  for  standard;  therefore,  this  technique  is  potentially  useful  for 
the  quantitative  determination  of  various  antigenic  materials  that 
can  be  prepared  in  pure  form. 
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Toussalnt,  A.J.;  Auderson,  R.T.  1965.  Soluble  antigen  fluorescent 
antibody  technique.  Appl.  Mlcrooloi.  13:552-558. 

An  indirect  fluorescent  antibody  procedure  employing  soluble  antigen 
flxel  onto  an  artificial  matrix  was  developed,  and  a  mechanical  means 
for  leading  test  results  was  devised.  The  method  employs  two  small 
cellulose  acetate  pape^  discs  for  each  ‘"est.  One  disc  contains  soluble 
antigen  diluted  In  1  per  cent  bovine  serum  albumin  (BSA) ;  the  other 
contains  1  per  cent  BSA  only  and  sen'es  as  a  control.  After  testing 
by  the  indirect  FA  procedure,  the  results  of  the  tee to  are  read  on  a 
fluorometer  fitted  with  a  paper  chromatogram  door.  The  Instrument 
is  set  at  zero  with  the  coitrol  disc  as  a  blank,  and  the  specific  fluores¬ 
cence  of  the  antigen  disc  is  determined.  Findings  obtained  with  honolopous 
and  heterologous  antisera  Indicated  that  the  method  yields  excellent 
results.  The  soluble  antigen  fluorescent  antibody  technique  has  definite 
advantages  over  the  conventional  Indirect  FA  procedures.  The  investi¬ 
gator  may  objectively  select  the  antigen  to  be  employed.  It  is  possible 
to  obtain  objective  mechanical  reading  of  test  results  rather  than  the 
highly  subjective  readings  required  by  conventional  methods.  The  system 
compensates  for  any  nonspecific  fluorescence  contributed  either  by  the 
serum  or  by  free  fluorescein  in  the  conjugated  antiserum. 
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Toussalnt,  A.J.;  Tarrant,  C.J.;  Anderson,  R.l.  1965.  Soluble  antigen 
fluorescent  antibody  (SAFA)  test  for  the  serorecognltlon  of  Infection  with 
Trvpanosotna  cruzl.  J.  Parasltol.  51(Suppl.):29. 

An  SAFA  technique  was  developed  and  evaluated  with  appropriate  antisera 
and  a  soluble  somatic  protein  antigen  obtained  from  Schistosoma  mansonl 
cercarlac.  This  procedure  permits  objective  selection  of  antigen  and 
allows  results  to  be  read  by  precise  fluurometrlc  methods.  The  current 
investigations  were  Initiated  to  determine  the  potential  of  the  SAFA  technique 
in  Chagas'  disease  and  to  ascertain  whether  antigens  In  addition  to  somatic 
proteins  could  be  employed.  Exoantlgen  (glycoprotein),  carbohydrate,  and 
protein  somatic  antigens  from  cruzl  were  studied.  These  antigens  could 
be  employed  without  modifying  the  SAFA  technique.  Only  the  somatic  protein 
and  exoantigens  were  evaluated  since  the  carbohydrate  antigen  had  shown 
the  least  satisfactory  results  in  CF  tests.  The  SAFA  technique  readily 
differentiated  between  individuals  with  Chagas'  disease  and  uninfected 
persona.  Occasional  borderline  reactions  were  encountered.  The  SAFA 
test  Is  somewhat  more  sensitive  and  at  least  as  specific  as  CF  procedures 
for  American  trypanosomiasis.  Ability  to  employ  various  antigens  In  the 
technique  suggests  possible  application  of  the  method  for  serodlagnosls 
of  many  infectious  diseases.  Complete  article. 
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Wagner,  M.;  Unger,  H.  1963.  Staining  of  bacterial  colonies  with  fluores¬ 
cent  antibodies:  A  method  for  macroscopic  observation  and  quantitative 
evaluation  of  immune fluorescence.  Zentralbl.  Bakterlol.  189:482-487. 

In  German, 

A  method  of  staining  bacterial  colonies  with  fluorescent  antibodies  is 
described  that  allows  their  macroscopic  and  quantitative  evaluation. 

The  colonies  greron  on  agar  plates  are  stamped  on  a  glass  slide,  fixed, 
and  Incubated  with  fluorescein-marked  sera.  Under  oblique  UV  light  the 
colonies  that  reac.  with  the  antiserum  appear  green  and  can  be  counted. 

In  this  way  the  quantitative  determination  of  separate  types  of  microorganisms 
In  a  mixed  colony  is  made  possible. 
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Hlraffloto,  R, ;  Bernecky,  J,;  Jurand,  J.;  Hamlin,  M.  1964.  The  use  of 
paired  fluorescent  labeled  antibodies.  J.  Histochem.  Cytochem.  12:14*15. 

I 

Tetramethylrhodamlne,  llssamina  rhodamine,  1-dimethylamlnonaphthalene* 
5-8ulfonyl  chloride  (DSC) ,  and  fluorescein  were  used  to  determine  their 
,  suitability  for  paired  labeled  fluorescent  antibody  studies.  The  possibilities 

of  quenching  fluorescent  labels  with  chaitge  of  pH  was  also  investigated. 

Horse  anti-rabbit  globulin  was  labeled  with  the  various  dyes  and  served 
as  the  reagent  to  detect  rabbit  antibodies.  The  fluorescent  reagents 
contained  5.6,  7.9,  and  7.0  residue  per  mole  protein  respectively. 

Sensitized  rat  kidney  served  as  the  tissue  for  study.  This  was  prepared 
by  injecting  rats  intravenously  with  rabbit  anti-rat  kidney  globulin. 

Two  labels  used  simultaneously  on  a  single  kidney  section  showed  yellow 
fluorescence  when  both  the  red  (rhodamine)  and  the  green  (fluorescein) 
reacted  at  the  same  antigenic  eltes.  Quenching  the  fluorescence  for 
fluorescein  could  be  accomplished  by  dropping  the  pH  of  the  medium  to 
3.  Partial  reactivation  of  fluorescence  occur^d  when  the  medium  was 
made  alkaline.  Fluorescein  fluoresced  well  from  pH  11  to  7.  Appreciable 
quenching  occurred  at  pH  5  and  4.  From  pH  4  complete  reactivation 
occurred  when  the  medium  was  made  alkaline.  Tetramethylrhodamlne 
fluoresced  wer.i  from  pH  11  to  4;  some  loss  of  fluorescence  was  seen 
at  pH  3.  Llssamlne  rhodamine  fluoresced  best  at  pH  7  and  6.  DSC 
was  a  poor  label.  At  pH  2  all  showed  irreversible  quenching.  Complete 
article. 
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Klugerman,  M.R.  1965.  Chemical  and  physical  variables  affecting  the 
properties  of  fluorescein  isothiocyanate  and  its  protein  conjugates. 

J.  Immunol.  95:1165-1173. 

The  effect  of  pH,  time,  temperature,  and  buffer  systems  on  solutions 
of  fluorescein  Isothlocyanate  and  Its  protein  conjugates  was  examined 
fluorometrically.  The  fluorescence  of  the  Isothlocyanate  and  of  the 
protein  conjugate  was  maximal  at  about  pH  8.7  and  pH  10.7,  respectively. 

The  stability  of  their  fluorescence  above  pH  7  was  affected  adversely 

•  by  Increases  in  pH  or  teoiperature .  The  protein  conjugate,  however, 
showed  maximum  stability  at  pH  10.5  and  above.  The  type  of  buffer  - 
carbonate,  phosphate,  borate.  Trie  or  barbiturate  -  did  not  affect  the 
fluorescence  of  the  free  dye  significantly.  On  the  other  hand,  increasing 

*  the  molarity  of  the  buffer  caused  a  decrease  in  stability  of  fluorescence 
of  the  free  dye  but  did  not  seriously  affect  the  fluorescence  of  the 
conjugate.  The  absorbance  of  fluorescein  isothlocyanate  and  its  conjugates 
increased  with  increasing  pH.  With  increased  pH  or  temperature  of 
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the  reaction  mixture  during  conjugation,  fluorescein  Isothiocyanate  reacted 
more  readily  with  the  protein.  Conditions  may  be  selected  to  obtain  the 
desired  degree  of  label  with  short  conjugation  periods.  Conjugation  of 
a  bovine  anti-Brucella  abortus  globulin  sample  for  30  minutes  at  pH  9.43 
and  room  temperature  was  as  effective  as  conjugation  at  pH  8.75  for  18 
hours  at  5  C.  No  apparent  loss  of  biologic  activity  was  observed  as  the 
result  of  conjugation. 

7711 

Lind,  K.  1965.  Role  of  fresh  human  or  guinea  pig  serum  in  the  indirect 
fluorescent  antibody  test  for  Mycoplasma  pneumoniae  antibodies  In  human 
sera.  Acta  Pathol.  Microbiol.  Scand.  63:639-640. 

Evidence  is  provided  suggesting  that  the  observed  inhibition  by  fresh 
guinea  pig  serum  as  a  diluent  for  human  sera  tested  with  conjugated  horse 
antlhuman  globulin  is  due  to  a  partial  blocking  of  the  M.  pneumoniae 
antibodies  by  guinea  pig  complement.  The  Inhibition  by  fresh  guinea  pig 
serum  was  a  constant  observation,  although  varying  in  degree  with  the 
different  conjugates  employed.  Fresh  human  serum,  however,  either  enhanced 
or  inhibited  the  reaction,  depending  on  the  conjugate  used.  These  results 
call  for  more  comprehensive  and  detailed  studies  concerning  the  role  of 
the  conjugate  in  the  indirect  fluorescent  antibody  test,  especially  with 
respect  to  the  interaction  of  complement. 

7712 

Lunzenauer,  K.;  Henze,  K. ;  Seldler,  E.  1965.  The  problem  of  type  speci¬ 
ficity  and  duration  of  usability  of  fluorescein- labeled  antibodies  of 
Shigella  flexneri  Type  4A.  Deut.  Gesundh.  20:277-280.  In  German. 

The  authors  carried  through  immunological  experiments  with  FITC-labeled 
antibodies.  It  was  proved  that  when  examining  the  pre-lonnunlzlng  sera 
of  the  animals  an  almost  complete  specificity  of  the  reactions  can  be  achieved 
if  the  serum  is  saturated  and  if  only  optimally  coupled  antibodies  are 
applied.  If  carefully  stored  without  any  admixtures,  the  coupled  anti¬ 
bodies  do  not  show  any  significant  drop  in  intensity  of  fluorescence  within 
a  period  of  more  than  6  months. 

7713 

McKinney,  R.M.;  Splllane,  J.T.;  Pearce,  G.W.  1964,  Storage  stability 
of  fluorescein  isothiocyanate.  Anal,  Biochem.  8:525-526, 

No  significant  deterioration  occurred  in  any  samples  that  were  stored  over 
Drlerlte  over  a  1-year  period.  Of  the  samples  t.iat  were  stored  in  screw-cap 
bottles  on  the  labor-' i.o:y  shelf,  the  loss  of  FITC  varied  between  35  and  74 
per  cent  of  the  cri  i- ^'ITC  content. 
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7714 

Moritz,  K.-U.;  Ambroslus,  H.  1964.  ImmunohistoloRlcal  detection 
of  thyroglobln  In  the  thyroid  gland.  Biol.  Zentralbl.  83i3:337«-347. 

In  Geroan. 

•  Thyroglobln  behaves  electrophoretlcally  like  alpha  globulin.  Antlsvlne 
thyroglobln  serum  gives  a  slight  reaction  with  the  antigens  of  other 
mammals.  The  form  and  size  of  the  microscopic  precipitate  of  localization 
studies  differ  In  swine  and  rate.  Thyroxin  does  not  Inactivate  the 
antiserum.  Cytochemlcally,  RB  200  Is  as  satisfactory  as  FITC  and  Is 
superior  to  DANS.  BA-46-71874. 

7715 

Porro,  T.J.;  Dadlk,  S.P.;  Green,  M.;  Horse,  H.T.  1963.  Fluorescence 
and  absorption  spectra  of  biological  dyes.  Stain  Technol.  38:37-48. 

Data  Include  charts  and  tables  of  absorbance  and  fluorescence  of  four 
coupling  agents  for  Immunity  reactions,  34  typical  fluorescent  dyes 
and  reagents,  and  12  dyes  or  reagents  having  no  fluorescence  In  solution 
but  which  may  be  fluorescent  In  the  dry  state.  Since  this  report  consists 
largely  of  reference  data,  the  original  must  be  consulted  for  uetalls. 
Spectra  are  given  for  the  common  FA  dyes. 

7716 

Schell,  H.D,;  Ghetle,  V.  1964.  Labelling  of  eerum  proteins  with 
1-dlmethylamlnonaphthalene-S-sulphonyl  chloride  and  th>’  purification 
of  the  fluorescent  conjugates.  Rev.  Roumalne  Blcchlm.  1:2:203-208. 

In  German. 

The  labeling  of  serum  proteins  with  DANS  has  revealed  a  competition 
between  the  different  fractions  for  fluorochrome.  Albumin  always  collects 
the  largest  quantity  of  fluorochrome.  For  labeling  antibodies  the 
use  of  purified  ganooa  globulin  preparations  is  preferable.  The  chromato¬ 
graphic  technique  on  DEAE-cellulose  Is  the  most  efflcl^^ut  method  for 
removing  the  by-products  from  fluorescent  conjugates. 

7717 

• 

Tengerdy,  R.P.  1965.  Properties  of  fluorescein- labeled  human  gamma 
globulin  used  In  quantitative  Immunofluorescence  tests.  Anal.  Blochem. 
11:272-280. 

The  relative  quenching  of  the  fluorescence  and  the  apparent  dissociation 
constant  of  fluorescein- labeled  human  gtunna  globulin  (FQGG}  were  used 
as  criteria  for  the  purity  and  stability  of  the  conjugate.  A  conjugation 
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process  with  Cellte-adsorbed  FITC  gave  FHGG  conjugates  that,  after  Sephadex 
C>25  gel  filtration,  satisfied  the  purity  and  stability  requirements. 
iTi.e  relative  degree  of  conjugation  of  the  FHGG  conjugates  obtained  by  this 
method  varied  between  2.8  and  3.6,  and  thelt  fluorescence  was  quenched 
by  80  per  cent  compared  with  an  equivalent  amount  of  FITC.  Normal  rabbit 
serum  Increased  the  fluorescence  of  FHGG  by  a  maximum  of  20  per  cent,  but 
reduced  the  fluorescence  of  FITC  by  a  maximum  of  19  per  cent.  The  fluores¬ 
cence  of  FIK7G  in  soluble  antigen-antibody  complexes  was  reduced  by  8  per 
cent.  FHGG  was  similar  to  HGG  In  Its  immunological  behavior. 

7718 

Zaccheo,  D.;  Grossl,  C.E,  1963.  Analysis  of  the  characteristics  of 
Immune  sera  in  relation  to  their  labeling  with  fluorochromes.  Boll.  Soc. 
Ital.  Biol.  Sperlffl.  39:1562-1584.  In  Italian. 

The  modification  of  physical-chemical  properties  of  the  protein  molecules 
of  a  serum  due  to  Introduction  of  fluorescent  radicals  was  studied  during 
different  phases  of  preparation  of  the  conjugates.  The  alpha-preclpltatlon 
test,  lamunodif fusion  (Ouchterlony)  test,  and  Immunoelectrophoretlc  analysis 
were  employed.  A  lowering  of  the  Isoelectric  point  of  the  protein  with 
a  resulting  relative  acidification  of  the  serum  takes  plice.  The  total 
protein  content  of  the  sera  decreased,  as  a  result  of  labeling,  by  20  to 
35  per  cent  of  the  initial  value.  This  decrease  sometimes  corresponded 
to  a  loss  of  antibodies. 

7719 

Zubxhltskil,  Yu.N.  1964.  Origin  of  the  'shining  halo’  phenomenon  when 
fluorescent  sera  are  used.  Dokl.  Akad.  Nauk  SSSR  155:4:927-929,  In  Russian 

To  stain  microbial  cultures,  homologous  0,  OB,  and  ON  fluorescent  sera 
were  used,  obtained  by  tagging  Immune  ganna  globulins  with  FITC.  A  drop 
of  microbial  suspension  was  placed  on  a  slide  and  mixed  with  a  drop  of 
homologous  coniugate.  In  every  position  of  the  freely  moving  cell  (rotation 
around  the  long  and  8ho~t  axes,  turning  one  of  the  poles  toward  the  observer) 
the  shining  zone  around  the  cell  in  the  form  r^'  o  halo  was  retained. 

The  middle  part  of  vhe  cell  appeared  darker.  Only  when  one  and  the  same 
layer  of  FA  1.  . ''aer\fed  in  various  positions,  is  alternation  of  dark  and 
shining  zones  The  eye  will  perceive  the  light  of  about  54  mole¬ 

cules  nf  protein.  BA-46- 39566. 


L.  SEROLOGICAL  TECHNIQUES 


V720 

Bennett,  J.C.;  Haber,  E.  1963.  Studies  on  antigen  conformation  during 
antibody  purification.  J.  Biol.  Chera.  238:1362-1366, 

Fluorescent  tagging  of  antigens  is  a  useful  method  for  detection  of  trace 
amounts  of  antigen  remaining  in  combination  with  supposedly  purified 
antibodies.  Use  of  this  technique  allows  for  quantitative  deteimlnatlons 
of  the  degree  of  dissociation  of  ribonuclease  from  its  antibody  as  helical 
structure  is  altered  over  a  specific  temperature  range.  It  appears 
that,  upon  full  unfolding,  complete  separation  of  antigen  from  antibody 
is  possible,  baployment  of  a  temperature  gradient  under  appropriate 
conditions  should  allow  fractionation  of  antibodies  of  various  binding 
capacities.  These  experiments  ci&phaei7.e  the  great  difficulty  encountered 
in  preparation  of  antigen-free  antibody  when  dealing  with  protein  antigens 
or  protein  carriers  of  hapten.  The  importance  of  testing  preparative 
procedures  with  a  sensitive  method  of  antigen  detection  is  apparent. 

7721 

Boobara,  G.;  Morablto,  D.  1961.  Demonstration  of  erythrocytes  modified 
by  lipopolysaccharldea  using  the  fluorescent  antibody  technique.  Boll.  Soc. 
Ital.  Biol,  Sper.  37:217-220.  In  Italian. 

Indirect  FA  was  used  to  demonstrate  endotoxin  adsorbed  onto  human  and 
sheep  erythrocytes.  Receptor  sites  were  apparently  homogeneously  distributed 
over  the  cell  surface.  Possible  uses  In  auto-antibody  disease  study 
were  suggested. 

7722 

Bulatova,  T.I.  1964.  The  nonspeciflcity  ^f  the  indirect  hemagglutination 
reaction  in  detection  of  botulinus  toxir  food.  Zh.  Mlkrobiol.  Epidemiol, 
i  Inmunobiol.  41:4:96-101.  In  Russian. 

To  detect  botulinus  toxin  in  foodstuffs  the  author  used  indirect  hemaggluti¬ 
nation  reaction.  This  reaction  proved  to  be  a  rather  rapid  and  sensitive 
method  of  laboratory  diagnosis.  It  cannot,  however,  replace  complctelv 
the  biological  test.  In  experiments  with  weak  toxins  this  method  appeared 
much  more  sensitive,  as  compared  with  the  biological  test,  but  in  sxperi- 
ments  with  strong  toxins  it  was  inferior  to  the  latter.  With  the  aid 
of  the  indirect  hemagglutination  reaction,  it  was  impossible  to  differen¬ 
tiate  botulinus  toxins  of  the  A  and  B  types.  Besides,  the  same  positive 
response  was  obtained  in  experiments  both  with  botulinus  toxin  and  with 
toxolda  of  the  A  and  B  t3rpes,  and  with  nontoxic  filtrates  of  C,  sporosenes 
because  of  the  presence  in  them  of  common  somatic  antigens.  Thus,  the 
indirect  hemagglutination  reaction  cannot  be  used  for  detecting  botulinus 
toxin  in  foodstuffs. 
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7723 

Cookson,  L.O.C.  1964,  Some  modlflcacions  of  the  fluorescent  antibody  test 
in  human  bilharzlaaia.  Bull.  WHO  31(799-813. 

Although  the  FA  teat  for  human  bilharzlaaia  haa  proved  of  great  value, 
ita  use  involves  certain  difficulties  that  the  author  has  attempted  to  obviate. 
The  paper  describes  a  cheap  and  reproducible  method  for  producing  a  cercarlal 
antigen  conjugated  with  rhodamine  B  200  for  use  in  the  Indirect  FA  teat- 
The  second  part  deals  trlth  a  new  modification  in  which  the  conjugated  cetcarial 
antigen  is  employed  with  a  bentonite-absorbed  FITC  antlhuman  globulin  serum 
and  discusses  the  advantag&e  of  this  tast  over  the  normal  FA  test.  Ibcpcrlence 
has  shown  that  the  use  of  rhodamlne-albumln-coated  cercarlae,  conjugated 
cercaiiae,  o.;  normal  fixed  cercarlae  as  antigciu  does  not  always  give  valid 
results  when  compared  with  those  obtained  with  the  FA  test  or  the  ordinary 
complement  fixation  test  in  bilharzlasls.  The  author  describes  a  modification 
of  the  complement  fixation  test  Involving,  the  uae  o^  a  bentonite-absorbed 
fluorescent  anti-guinea-pig  aenm  and  the  8B  7.0C  ~  conjugated  esreariae 
described  earlier.  This  test  has  given  reorodu'.ible  results  in  known  positive 
control  human  sera  that  have  been  valid  when  compared  vith  tne  Sadiin  FA 
test,  the  conjugated  cercarial  FA  test,  and  the  bentonite  fluorescent  antibody 
test  described  in  the  second  part  of  this  paper. 

7724 

Longai,  A  ;  Calcffi,  M.L.;  Tonlutti,  M.  1964.  Observations  on  the  value 
and  feignlficance  of  Che  FA  test  in  Che  serological  study  of  syphilis. 

Arch  Ital,  Dermatol.  Venereal.  32;-56-3O0.  In  Italian. 

A  seroi  glc  study  was  made  on  sera  obtained  from  syphilitlce  in  all  stages 
of  s'n’bllis  and  also  normals.  The  antibody  response  was  stiidied  by  the 
FA  tent,  which  was  compared  with  the  classical  reactions  (CF  and  tiocculatlon 
test)  and  the  TPI  test.  FA  is  a  sensitive  and  highly  specific  test.  It 
reacts  very  early  in  infsetioa,  when  all  of  the  other  reactions  are  negative 
It  behaves  in  a  manner  analogous  to  the  TPI  test  in  secondary,  tertiary, 
old,  latent,  and  conge <1 Cel  syphilis.  In  recent,  cured  syphilis  it  becomes 
negative  more  slowly  Chan  in  Che  Nelson  test  during  Che  first  3  years, 
and  becomes  completely  negative  during  the  4th  year 

7725 

Pagnes,  P.  1963.  The  influence  of  ccwplement  in  the  FTA,  Minerva  Dermatol, 
38.337-339.  In  Italian. 

Alexin  is  not  involved  in  this  reaction,  and  it  probably  does  not  contribute 
to  false-poeicive  results. 
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Tengcrdy,  k.P.  1965.  GanoA  globulin  detenelnaclon  in  buBun  nata  by 
the  Inhibition  of  the  precipitation  ol  flitore^ccin>'labeled  gaeEsa  globulin. 

J.  Ub.  Clin.  Med.  &jt859-868. 

Gatmaa  globulin  waa  detemlned  in  htaaan  aera  by  a  fluoreacein'labeled 
antigen  precipitation  inhibition  teat.  Htaaen  gama  globulin  II  and  cbronatc> 
graphically  pure  huDan  ?S  ganoa  globulin  ver«  labeled  with  fluoreaceln 
laothiocyanate  and  uaed  aa  teat  antigena.  The  gaaaa  globulin  concentration 
of  an  unknown  aeru>«  waa  neaaured  by  the  degree  of  inhibition  the  aenm 
gaaata  globulin  cauacd  in  the  pTeclnitatloa  of  fluoreacein-labelad  huatac 
ganata  globulin  wltn  antihuBan  g/uana  globulin  serun.  The  aeaeure  of 
the  inhibition  waa  the  fluorescence  of  the  unreacted  inhibited  fluorescent 
antigen  in  the  supernatant  of  the  precipitin  leacticn  nixture.  Under 
the  conditions  of  the  teat,  0.01  ag  of  gaana  globulin  was  detectable 
with  a  relative  error  of  5.5  per  cer"  The  results  obtained  by  this 
technique  were  conparable  to  those  of  othe*'  lazmuncohenical  testa,  but 
were  lover  than  those  obtained  by  cellulose  acetate  alectrophoreaia. 

The  apeclflcity  of  the  test  is  determined  by  the  antigen  uaed  for  label¬ 
ing  and  for  atcr.dard;  therefore,  this  technique  is  potentially  useful 
for  the  quantitative  determination  of  various  antlgeblc  materials  that 
can  be  prepared  in  pure  form. 

7727 

Welter,  C.J.  1964.  Serologic  stability  and  specificity  of  agglutinating 
Anaplaama  antigen.  Aaer.  J.  Vet,  r.cs.  25:1058-1061, 

The  antigen  used  in  the  capillar  tube-agglutination  (CA)  teat  for  anaplas- 
aoala  was  stable  after  prolonged  exposure  tc  pH  4,8  to  8.0,  0.2  to  0.5  per 
cent  formalin,  0.2  tc  1.0  per  cent  phenol,  and  16.0  per  cent  NaCl. 
.ijermoscablllty  of  CA  antigen  waa  daaonatrated  ar  45  C  for  3  csontha, 

3?  C  for  6  aontha,  4  C  for  20  to  25  months,  and  25  C  for  24  months. 

No  cross- reactions  between  Anaplaamc.  CA  antigen  and  antibodies  specific 
for  21  other  pathogens  were  obser^/ed.  Cross- react  ions  were  observed 
between  CA  an' tgen  and  antibodies  to  Anaplaama  ovis  in  ten  experimentally 
infected  sheep,  n  globulin  fraction  was  separated  from  ssra  of  cattle 
naturally  infected  vith  Ananlasaa  and  conjugated  to  f lucreaceln.  The 
Anspl&sma  bodies  of  the  CA  antlgan  becaae  fluorescent  when  exposed  tc 
conjugeted  immune  globulin.  The  abilitv  of  vniiabeied  GA-positive  A«ra 
and  the  inability  of  the  oA-negative  sens  tc  block  the  iluoraacer.t 
antibody  reaction  confiramd  specificity  and  accuracy  of  the  CA  teat. 
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II.  REFERENCES  TO  PROCEDURES  WITH  SPECIFIC  APPLICATIOMS 


A.  BACTERIA 

1.  Actlnomycetales 

7728 

Clark,  H.F.;  Shepard,  C.C.  1963.  A  dialysis  technique  for  preparing 
fluoiescent  antibody.  Se  'XP  20,  Vol.  1,  No.  5005. 

7729 

White,  R.G.  1963.  The  applications  of  fluorescent  antibody  techniques 
in  bacteriology  and  virology;  the  fluorescent  antibody  technique  in  the 
detection  of  localization  of  bacterial  antigens:  Application  to 
mycobacteria,  Nocardia.  and  corynebacteria.  See  MF  20,  Vol.  I,  No.  5016. 

2.  Bacillaceae 

7730 

Hendrix,  C.E.;  Tew,  R.W.  1965<  A  photographic  method  for  determination 
of  fluorescence  intensity.  See  MP  20,  Vol.  1,  No.  5031. 

7731 

Hovuanian,  H.F.;  Brennan,  T.A. ;  Botan,  E.A.  1964.  Quantitative  rapid 
loiBunofluorescence  microscopy.  See  MF  20,  Vol.  I,  No.  5033. 

3.  Bedsonia  (Mivaaawanella) 

7732 

Bates,  H.A.;  Fomeroy,  B.S.;  Seal,  U.S.;  Jay,  A.R.  1965.  Ornithosis: 
Experimental  Imnunofluorescence  studies.  See  MF  20,  Vol.  I,  No.  5045. 

7733 

Goldin,  R.B.;  Krasnik,  F.I.  1963.  Specific  staining  of  ornithosis 
virus  by  fluorescein-labeled  Incomplete  antibodies.  See  MF  20,  Vol.  I, 
No.  5048. 

7734 

Hahon,  N. ;  Nakamura,  R.M.  1964.  Quantitative  assay  of  psittacosis 
virus  by  the  fluorescent  cell -counting  technique.  See  MF  20,  Vol.  I, 

No.  5050. 

7735 

Hahon,  N.;  Cooke,  K.O.  1965.  Fluorescent  cell-counting  neutralization 
test  for  psittacosis.  See  MF  20,  Vol.  I,  No.  5051. 
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7736 

Ttriklkh,  I. I.;  Zalrov,  G.K,  1964.  A  comparitive  study  of  trachoma  and 
ornithosis  vlrusas.  Saa  MP  20,  Vol.  I,  No.  5063. 

4.  Brucallacaaa 


7737 

Axt,  J.;  Jantssch,  K.D.  1962.  Study  of  brucellaa  with  fluorascant  antibodies: 
1.  Conjugation  of  lanuna  gl(^ulln  with  DANS.  Saa  AP  20,  Vol.  I,  No.  5069. 

7738 

Baransnltskaya,  E.R.  1964.  A  method  for  salactlva  extinction  of  the 
paraflnoraacanca  of  cocci  in  preparations  stained  with  pertussis  and  para¬ 
pertussis  fluorescent  sera.  See  MP  20,  Vol.  I,  No.  5071. 

7739 

Karakawa,  W.W. ;  Sedgwick,  A.K. ;  Borman,  E.K.  1964.  Typing  of  Haemophilus 
influanaaa  with  fluorescent  antibody  reagent.  See  MP  20,  Vol.  I,  No.  50'^2. 

7740 

KartSMn,  L.  1960.  The  role  of  rabbits  in  sylvatic  plagua  epidemiology, 
with  special  attention  to  hosian  cases  in  New  Mexico  and  use  of  fluorescent 
antibo^  technique  for  detection  of  Pasteurells  pestle  in  field  specimens. 
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